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ABSTRACT

The objective of this project is to design and build a model of a batch process
and model and simulate, and conduct a performance analysis using ARENA
simulation tool. The scope of this project is to focus on a soap batch process that
produces products of different flavours. It will involve mixing of different kinds of
composition of chemicals to produce different flavour of liquid soaps. Its aim is so that
through the analysis, efficiency of the plant would be conducted; process time and also
the queue time from one batch to another. Thus, not only will it be reliable, but its
availability and efficiency may increase. This report focuses on these sections:
Background Study, Problem Statement, Objectives and Scope, Literature Review,
Methodology and results and discussion. The procedures taken include data gathering,
model building, simulation and analysis. To improve the understanding of the ARENA
simulation tool, further research needs to be done to familianze with the use of the
software. Besides that, studies on the principles and theories on how to simulate a
model are crucial to achieve a working simulation. Once the analysis has been done,

the results will be analyzed 1n a report form.
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CHAPTER 1

INTRODUCTION

1.1 Background Study

In USA and European countries, simulation has helped decision makers to
make the best decisions in their company although many still do depend on their
experiences and intuition. The advantage of a simulator is that they are able to
provide users with the practical feedback while simulating an option. Designers
and engineers have the ease of comparing the alternative designs without actually

building the systems. Through this, a thorough study can be made.

Another advantage of a simulation is the level of detail that can be obtained
from it. Simulation is particularly advantageous when the complexity or
operational variability of the systems under study renders the application of purely

analytical models impossible [1, 2].

Simulation enables designers to study a problem of the simulated
environment in a several levels of abstraction. By approaching a system in this
manner, designers are able to understand the behaviors and interactions of the high
level abstraction. Thus, it equips them to counteract with the complexity of the
overall system and may then be able to verify and perform evaluation on the lower

level components {3]. The system may be built on the “top-down” technigue.



1.2 Problem Statement

Arising competitions and also globalization market economics have caused
many companies to be advance in terms of their company’s efficiency, production
and also the technology. There has always been a pressure of producing products
which are good in quality, yet less in production cost. Adding with the recent
increase of the fuel price globally, the value of products and cost of living has
increased dramatically. Thus, this adds on more pressures and also challenges for
companies to overcome. It is not only time consuming but also costly to explore the
various ideas and projects for the best solution. Simulation has been the next best

option to identify the means to improve the companies’ need.

1.3 Objectives

The objectives of the project are:
¢ To design and build a model of a batch process

e To model and simulate, and conduct a performance analysis

1.4 Scope of Study

The scope of this project is to focus on a formation of soap batch process. It
will involve mixing of different kinds of composition of chemicals to produce
different flavours or scented liquid soaps. Its aim is so that through the analysis,
efficiency of the plant would be conducted; process time and units produced per
day. Thus, not only will it be reliable, but its availability and efficiency may
increase. This feasibility of this project is that it can be done within the period of 1

year (2 semesters) as long as the data gathered and information is sufficient.



CHAPTER 2
LITERATURE REVIEW

2.1 Introduction

There are many kinds of Simulation tools available for example Arena,
AutoMod, ProModel and Simul8. Research has covered other Companies using
Arena and applying it in their own research and project. The purpose of this
research is to see how wide companies have used the application of Arena which
has so much to offer on different kinds of systems and also the different kinds of

editions for Arena itself.
2.2 Simulation Language for Manufacturing System

A case study has been done by Silva, Ramos and Vilarinho [4] about using
Arena simulation for manufacturing of chest freezers reengineering. The study was
required to increase its throughput and owverall productivity to determine its
limitations and problems. The relevant performance measures allowed them to
identify a set of operational constraints to the manufacturing system performance.
First of all, the authors studied the process of manufacturing the chest freezers and
the area of the manufacturing site. It was found that between the pre-drying and the
post-drying department, the post-drying area was underused and changes were
needed. One could easily use an analytical technique for balancing the assembly
line in the post-drying department, but the operational variability induced to the

manufacturing system, as a whole, by the operations performed in the pre-drying



department, renders the optimization of the manufacturing system performance

impossible to achieve by analytical technigues [4].

Authors were able to collect large amounts of historical data related to the
processing times involved in the manufacturing process. This allowed fittings of
proper distributions of data. Thus, the distributions and its parameters were selected
using the Arena’s software module Input Analyzer [5]. After simulation was done
and the results were obtained, the authors were able to suggest modifications. With
the changes done, manufacturing system operation would be smoother and the

workloads in both departments are evenly distributed.

Another research was found, presented by John Moore with the title,
Production Line Simulation- A valuable tool for Process Improvement [6].
Roeslein & Associates, Incorporation wanted to design engineering solutions for
their Metal Container Manufacturing, Beer & Beverage Filling and Food
Packaging. Their aim was to control the qualify of their products and also its
consistency. The company’s goal was to profit ideally by knowing the outcome
before someone else does and realistically have proper investments of time and

money.



The author explains that in the production improvement cycle, there are 4

main stages. The cycle is as shown below:

Process

& Establish Implement

Equipment Changes

Simulation
Model -
What-ifs?

Figure 1: Production Improvement Cycle, [6]

Exact data’s of the real environment were needed to simulate the model.
The typical data that were collected were the up time (%), down time (%), rated
speed, mechanical observations, data analysis and more. The analysis’ scope was to
develop What-If models and also validate the base case against the production with
additional line observation. The What-If scenarios were developed for the layout
constraints of the process, bottleneck issues, unbalanced line controls, improper

procedures and for customer requests for a revised layout.

Rockwell Arena Modeling Software, Packaging Edition was used and it
uses Simon language-based application to model process flow systems. Both
discrete events and continuous process were involved and the simulation lasted for
1 to 2 days which was equal to 30 days of production in reality. The author quotes
that long-term analysis can identify subtle but large causes of efficiency [6]. Indeed
Moore agrees that line simulation identifies the current and maximum throughput

potential, equipment layout advantages and constraints, line control constrains, and



also the equipment’s capabilities. Simulation reduces risk and cost and it is a low

cost way to predict measurable changes to the process line [6].

2.3 Modeling using ARENA

There are many kinds of editions for Arena suite of products for the purpose
of modeling, simulation, and optimization highlighting product architecture and
technology features. For this project, I would be using the Arena Professional
Edition. From the article about the Arena product family written by Bapat, [7] it
writes that Arena Professional Edition enhances Arena Standard Edition (Arena
SE) with the capability to craft custom simulation objects that mirror components
of the real system. The Arena template has a whole collection of modules that
provides general features for modeling all types of applications like resources,
queuing, process logic and system data. It is proven that Arena effectively models
combined discrete/continuous system, for example chemical production through its
built-in continuous modeling capabilities. Its SIMAN simulation language provides
a powerful foundation for modeling complex systems and a fast simulation engine
for efficient analysis of design alternatives. Simulation models have the flexibility
to be created from “top-down” adding detail at a lower level of hierarchy as a
project progresses or bottom up by combining individual submodels into a

complete system model.

Control logic and MES sofiware implementations in the Arena allows the
user to slow down the simulation model to run in a real time to provide human
timescale system responses. Thus, it makes it possible to test a wide variety of
scenarios that would otherwise take an excessively long time to accomplish when
working with the real system [7]. Thus, it is proven that Rockwell Software
customers uses Arena PE do exploit simulation more effectively because they can
build complete, self-contained templates and deliver it to others in the enterprise.

Model construction can be made to match closely elements of the real system not



only terminologically but also in the important aspects of model logic, collection of
performance measures, and animation. Indeed Rockwell Software has continually
risen up and lead in providing cutting-edge tools to address the changing

environment in a simulation use.

2.4 Simulation Language for Processes with continuous and discrete systems

According to the report by Marcelo, Luiz and Daniel [8], it is proven that
Arena is able to simulate processes which combine continuous and discrete
simulation components. They have built a simulation model of the logistics of the
San Lorenzo refinery of PETROBRAS ENERGIA (Argentina) using refinery
templates in Arena. Templates allows user to pack an important amount of logic,
animation and data in a single object which is transparent to the user [8]. Using
refinery template allows an organization to successfully model very complex
refinery process and logistics. Also, the model is user friendly where people with
just a basic training in simulation can use and modify the process definition,
operation logic and test different plant configurations. Thus reduce the time needed

to build a model.

Arena can also simulate for high-speed combined continuous and discrete
food industry manufacturing processes. In the report by A M. Huda and C A Chuﬁg‘
[9], the transformation of a product from a fluid state into distinct packages
requires systems that are modeled both continuously and discretely with respect to
time. Certain systems which are more complex réquires continuous event or
combined discrete and continuous event simulation to develop valid models [9].
Indeed food processing industry is unique where the system must first be modeled
with a continupus event approach and then later with a discrete event approach. For
a combine system, the continuous variable must be carefully designed to maintain a
balance between continuous and discrete part because the continuous variable is

monitored as it passes a threshold value which in may trigger a discrete change.



The state of a system changes with time for a continuous model. This
change is represented by a state equation which is affected by the changing of the
derivative of the state system. We need to be aware that the integration process to
solve the differential equations in the continuous component can present problems
when the time advance involved is not carefully specified. It should not be too
large as it may result in a negative state variable value. Another issue arises is how
combined models (continuous and discrete) affects one another. Pritsker states that
this can occur in three ways [10]. First way is that a continuous state variable
achieving a threshold value may cause a discrete event to occur. Then, a discrete
event can affect the value of a continuous state variable. Next, the relationship
governing a continuous state variable can be changed at a particular time due to the

discrete event [9].

During simulation especially for a combined system, the selection of
experimental factors is vital. It becomes more complicated because the analyst has
a choice to select continuous related factors, discrete related factors or both types.
The authors concluded that modelers for a combined system should expect to
encounter unique data collection- continuous to continuous component, continuous
to discrete component, discrete to continuous component, and factor selection

modeling and analysis tssues [9].

2.5 Simulation Language for Batch Process

According to the report by M. Fritz, A. Liefeldt and S. Engell with the title
“Recipe-driven batch process: Event handling in Hybrid System Simulation”,
recipe-driven chemical processes can be simulated both in the continuous and in
the discrete-event domain with its own specific advantages and limitations. The
report was based on the simulation done by Batch Simulation Package software
package (BASIP). Discrete batches of material are transformed in a series of steps

of finite duration which is also known as a batch mode. A recipe is usually defined



by a sequential function chart that consists of steps and transitions with

concurrency {11].

2.6 Ways to produce Soap

There are 2 types of ways to produce soap. The first system starts from raw
materials which involve oil or tallow and soda. The whole process may include the
saponification plant, the dryer vacuum plant and also the soap finishing line. The
other system would be the finishing lines starting from soap noodles (pellets). Soap
finishing is the transformation of soap noodles into formulated stamped soap bars
[12]. The process of soap finishing includes pre-refining, mixing, refining and
extrusion, stamping and packaging. In this project, it will be similar to the second

system of producing soap.



CHAPTER 3
METHODOLOGY

3.1 Schematic flow process of the project:

Gather
information

[ Set the objective ]

A 4

{ Gather the data J

l

Study the
software of
ARENA

b, 4

Build the model
and run it

Analyze the
results achieved

Figure 2: Flow process of project
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First of all, more information about the Rockwell Arena Simulation Tool is
needed to start of the project. Besides that, understanding the general principles of
running a simulation are required to be aware of the functions and also the different
kinds of simulation environments (for example: discrete-event simulation). Then,

determine the objective of the project.

Then, datas are gathered to learn how to simulate batch processes using ARENA
software. When the data has been collected, it is important to understand the
process flow of the simulation. With the basic knowledge of the simulation
software, it would be easier to apply and build the model. Exact settings and data’s
are needed to obtain the results which are reasonable with the real model. After
running the simulation, the results should be analyzed to better understand the

behavior and problems occurred. Thus, suggestions could be made.

11



3.2 Main flow precess of the simulation

Figure 3: Main flow of the simulation
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When the button “Run” is pressed, then the simulation will start. It will read
the excel file which contains the order of the soap from the customers. The details
will be discussed further in the result section of this report. Then the products to
prepare the soap will enter the mixer tank. When the mixing is done, it will be sent
to the filler tank to be filled up into bottles, capped, labeled and then stored in
boxes and to the factory.

Whenever the filler tank is empty, it will start cleaning the tank using the
cleaning agent. Other than that, when the mixing has been completed and the next
order {flavour) in queue is not the same flavour as the previous one, it will clean

the tank. This is to avoid any contamination of different flavours.

3.3 Basic skills of ARENA software building and simulation model

There are a few simulation concepts in the Arena that we need to
understand first. Modules are the flowchart and data objects that define the process
to be simulated. All information required to simulate a process is stored in
modules. Entities represent the objects moving through the system. Each entity has
its own characteristics, referred to as atfributes. The purpose of a queue is to
provide a waiting space for entities whose movement through the model has been
suspended due to the system status (e.g. busy). There are 2 types of queues used by
Arena. Individual queues have a symbolic name, a ranking rule and a specific
capacity. Internal queues provide a basic first-in, first-out container for entities at a
particular activity {module), but do not provide animation, statistics or ranking

mechanisms.

Resources are stationary elements of a system that can be allocated to
entities. They have a specified capacity at any point in time and a set of states (e.g.

busy, idle, inactive) that they transition between during a simulation run. Resources

13



may be represented as people, machines or even space in a storage area. Storages
are a second type of passive construct for containing entities. An entity may
undergo a series of activities while in a storage, however must explicitly specify its
departure from the storage. The movement of entities through a series of processes
or activities may be captured in a single table called a sequence, which defines the
series of stations to be visited by the entity. A sequence contains an ordered set of
steps, each defining a station to be visited and, optionally, data to be used when the

entity performs the activity at the sequence step.

Conveyors are devices that move entities from one station to another in a
single direction. fransporters on the other hand are a type of device that moves
entities through the system. They can be represented as fork trucks or delivery
vehicles. Information such as the transporter’s speed and travel distances between

stations are required.

14



3.4 From the Example in Arena Simulation Tool

The figure below shows the example of the super soap batch process. There
are 3 kinds of fluids, water, active and fragrance which will be mixed inside the
mixer tank. Super Soap produces 4 types of scented liquid soap-Apple, Lemon,
Peach and Strawberry. The filler and mixer are cleaned in between orders of
different products. The filler is required to fill the bottles and then it’ll be capped
and packed into boxes.

i |Super Soap Simulation| Cuders Completed.

n. 9

Figure 4: Super Soap Simulation, [13]
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CHAPTER 4

RESULT AND DISCUSSION

4.1 Experimentation/Modelling

For this project, it will be a modified version of the example found in the
ARENA simulation software. The design of the Soap Batch process plant will also
produce 4 flavours or scented liquid soaps- Apple, Lemon, Peach and Strawberry.
However, the orders of the different kinds of soap will be as scheduled in an Excel

file where customers can determine the orders. The example is as shown in Table 1

and it will be simulated for a day’s production.

Table 1: Customer’s Order

Flavour B&t:::i";‘e Boxes
Apple 1.18 877
Lemon 1.18 837
Strawberry 1.18 940
Peach 1.18 907

16




So far, all the logics and block diagrams have been created. This includes
mixing and batch logic, filler animation, filler logic, labeler logic, labeler
animation, capper logic and also the packing logic. The Visual basic codes (VBA)
will be shown in the Appendices.

4.1.1 Submodels

; Labeler Animation

¥ Filler Animation >—I

¥ Labeler Logic

L ¥ Fillor Logic| [ Mbingand Batch Logie | (¥ C2perLodq | Packing Lagic

Figure 5: Submodels

Figure 5 shows the submodels that are required to build the simulation. The
different processes that are involved are the filler tank which fills the soap into
bottles, labeler of the bottles, mixing and batching of the soap, putting on caps on
individual bottles of and also the packing of the soap into its boxes.

4.1.2 Mixing and Batch Logic

v iz it
BA p——a Auhoraion Assign VBA T
! o THd A PRy :
Ry W
WO ety bous D

Figure 6: Mixing and Batch Logic
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A Fragrance
—_—
= A8 Galor
—

Figure 7: Mixing and Batch Logic

Figure 8: Mixing and Batch Logic

As shown in Figure 6,7 and 8, the logic shows that the orders from the
Excel file will be inputted into the program in Arena. It seizes the order and then
enters to the logic where the mixing is done. If the mixing has been completed, the
mixer will be cleaned first before the next batch of liquid soap for a different
flavour is mixed. If the flavour is still the same, the cleaning process will not be
done.

18



4.1.3 Filler Animation

Lo |

Figure 9: Filler Animation Logic

In Figure 9, the block logic is required to change the picture of the
animation for filler tank depending on the different situations.

19



4.1.4 Filler Logic

Figure 10: Filler Logic

Figure 10 shows how the filler tank works. It fills up the soap from the tank
into empty bottles. When the filler is filled with a different kind of flavour of soap,
the cleaning process will take place to avoid any contamination of flavours. After
the filling process, the bottles of soap will be send to the capper station where it
will be capped.s

20



4.2.5 Capper Logic

Figure 11: Capper Logic

The capper logic as shown in Figure 11 is to ensure that the bottles will be
capped and then send to the labeler for labeling.

4.1.6 Labeler Logic

Figure 12: Labeler Logic

The labeler logic in Figure 12 ensures that the bottles are labeled according
to the correct flavour then it is send to the packing station to be packed into boxes.

21



4.1.7 Labeler Animation

Figure 13: Labeler Animation Logic

Figure 13 of the labeler animation is to ensure that the picture of the labeler
animation changes according to the different situation.

4.1.8 Packing logic

Figure 14: Packing Logic

The packing logic as shown in Figure 14 is to make sure that the bottles will
be packed into boxes, sealed and then send to the palletizer where the boxes will be
stored and then delivered to customers.

22



4.1.9 Full Animation

EET
-

S S e S

C_—3d

Figure 15: Full animation
The full animation is as shown in Figure 15. Each flavours that enter the

mixer tank, different colors has been assigned to them - Apple (Green),
Peach(Orange), Strawberry (Pink), Lemon(Yellow).

23



4.2 Simulation Results

After simulating the process to run for a day which is 1440 minutes, the
results will report on the entities (bottles), process time (seal boxes), queue time,

resources (tanks and stations) and tanks.

4.2.1 Entity

Entity in this case is referring to the bottles that are transferred within the
process when the simulation is running. The results are shown in Table 2. The
waiting time is 2.2 minutes for a bottle where there is a delay at a process also
known as a queue. The transfer time to refill the bottle on the conveyor is 5.52
minutes. Value added time is the accumulated time when an entity incurs a delay at
a value added process which is 0.43 minutes. The number of bottles entering the
process to be filled when the simulation is running is 46202 bottles and the 46176

bottles exiting the system.

Table 2: Entity Results

Minutes
Waiting Time 22
Transfer Time (Refill Bottle) 5.52
Value Added Time 043
Value
Refill Bottle (Number in) 46202
Refill Botile (Number out) 46176

24



4.2.2 Process

The process in this case is the sealing of boxes when the simulation is
running. Each box contains 12 bottles and after that, the sealed box will be sent for
storage. As shown in Table 3, the average total time per box is 0.03 minutes while

the accumulated total time for the process is 118.4 minutes on average.

Table 3: Process Time

Average (Minutes)
Total Time per Entity 0.03
Accumulated Total Time 118.4
Value
Number Out 3552
Number In 3552

4.2.3 Queues

The queue time for the simulation ts as shown below in Table 4. For the
bottles to be packed into boxes, the queue is 0.18 minutes. For the process to read
the order list, it takes 92.93 minutes and to wait until the order is completed at the
filler tank, it takes 0.5 minutes. The queue for the order toé be compieted is 3.4
minutes. In Figure 16, the queue time is similar except for seize order

authorization.queue that spiked up to 92.93minutes.

Number waiting column is the section where it reports the number of
entities waiting in each queue. The number of boitles waiting in line to be packed is
5.43 and the seize order queue is 1.84. For the wait until order has completed, it has
0.06 in queue. As shown in Figure 16, the number waitingiin queué are almost

similar.

25




Table 4: Queue Time

Time (Minutes) | Number Waiting
All Ingredients Added.Queue 0.00 0.00
Pack Into Box.Queue 0.18 543
Seal Bex.Queue 0.00 0.00
Seize Capper2.Queue 0.00 0.00
Seize Filler2Tank Regulator.Queue 0.00 0.00
Seize OrderAuthorization. Queue 92.93 1.84
Wait Until Order Completed Filler.Queue 0.50 0.00
Wait Until Order Completed.Queue 3.40 0.06
= . Number VWaiting

Value

1 2 3 4 5 6 7 8
Queue Type

Figure 16: Queue Time
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4.2.4 Resources

In this section, the resources refer {o the stations and machines. The results

are as shown in Table 5. Instantaneous utilization reports the statistics on the

resource’s utilization at any instant time. Thus, 0.49 means that it was busy for

49% of the time during the simulation; 1.00 means 100% and 0.08 means 8% of the

time during the simulation. Number busy column reports the number of busy

resource units which is similar to instantaneous utilization. Number scheduled

section reports the number of scheduled resource units which is 100% for all three

sections. Number seized at the capper station would be 42639 bottles (as mentioned

earlier), 27 orders read and 3552 boxes packed. Scheduled utilization reports the

cumulative average utilization over the time period that the resource was actually

scheduled in the system,

Table 5: Resources Results

Inst Util { Num Busy | Num Sched | Num Seized | Sched Util
Capper2 0.49 0.49 1.00 42639.00 0.49
OrderAuthoriz 1.00 1.00 1.00 27.00 1.00
Packing 0.08 0.08 1.00 3552.00 0.08

27




4.2.5 Tanks

The tank level results are shown in Table 6. The average level for the filler
tank is 92.04 and the total quantity added into the tank is 51606.64 and quantity
removed is 51506.64. The average level for the mixing tank is 211.42 and the total
quantity added into the tank is 57310.48 and quantity removed is 57306.64.

Table 6: Tank Level

Level Total Quantity Added | Total Quantity Removed
Filler2Tank 92.04 51606.64 51506.64
MixingTank 211.42 57310.48 57306.64
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4.3 More Simulation Results

In this section, 3 more simulation results will be shown to compare the

results with the first simulation results.

4.3.1 One flavour and lesser liters

The flavour that is chosen for this simulation is Apple with 0.708 liters per
bottle. The results are similar for the queue time and resource results. The only
difference would be the entity, processes and tank results. In Table 7, the entity for
number in and number out has increased from the first results which are 46202 and
46176 each. As shown in Table 8, the total time per entity and accumulated total
time are similar. The number of boxes in and out of the system however are 3581
each. The tank level for total quantity added and removed has reduced. The results

are as shown in Table 9,

Table 7: Entity results

Minutes
Waiting Time 22
Transfer Time (Refill Bottle) 5.52
Value Added Time 0.43
Value
Refill Bottle (Number in} 46202
Refill Bottle (Number out) 46176
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Table 8: Process Time

Average (Minutes)
Total Time per Entity 0.03
Accumulated Total Time 118.4
Value
Number Out 3581
Number In 3581

Table 9: Tank Level

Level Total Quantity Added | Total Quantity Removed !
Filler2Tank 96.03 30539.04 30439.04
MixingTank | 225.53 30619.58 30539.04

4.3.2 Customer’s orders are reduced by 25%

The customer’s orders are reduced by 25% of the original data as shown in

Table 1. The liters per bottle are reduced to 0.708

liters. After simulating the

orders, it is shown in Table 10 and 11 that the number of bottles and boxes

produced has decreased. In Table 12, the resources are not as busy. Besides that, in

Table 13 it shows that the tank level has also decreased. However, for the queue

time, it 18 similar and there are not many changes.

Table 10: Entity results

Minutes
Waiting Time 22
Transfer Time (Refill Bottle) 5.52
Value Added Time 0.43
Value
Refill Bottle (Number in) 41618
Refill Bottle (Number out) 41613
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Table 11: Process Time

Average (Minutes)
Total Time per Entity 0.03
Accumulated Total Time 106.70
Value
Number Out 3201
Number In 3201

Table 12: Resources Results

Inst Util | Num Busy | Num Sched | Num Seized | Sched Util
Capper2 0.44 0.44 1.00 38412 0.44
OrderAuthoriz 0.90 0.90 1.00 24 0.90
Packing 0.07 0.07 1.00 3201 0.07
Table 13: Tank Level
Level Total Quantity Added | Total Quantity Removed
Filler2Tank 84.37 28995.70 28995.70
MixingTank 193.29 36195.70 361935.70
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4.3.2 Customer’s orders are reduced by 50%

In the last simulation, the customer’s orders are reduced by 50% from the

orders shown in Table 1. The liters per bottle are now 0.708 liters. As shown in

Table 14 and 15, the number of boxes and bottles produced has decreased by half.

In Table 16, it shows that the resources are not as busy. Besides that, the tank level

as shown in Table 17 shows that it decreased by half. However, for the queue time,

it is similar and there are not many changes.

Table 14: Entity results

Minutes
Waiting Time 22
Transfer Time (Refill Bottle) 5.52
Value Added Time 0.43
Value
Refill Bottle (Number in) 23106
Refill Bottle (Number out) 23101
Table 15: Process Time
Average (Minutes)
Total Time per Entity 0.03
Accumulate.d Total Time 59.23
Value
Number Out 1777
Number In 1777

Table 16: Resources Results

Inst Util | Num Busy | Num Sched | Num Seized | Sched Util
Capper2 0.25 0.25 1.00 21324 0.25
OrderAuthoriz 0.50 0.50 1.00 16 0.50
Packing 0.04 0.04 1.00 1777 0.04
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Table 17: Tank Level

Level Total Quantity Added | Total Quantity Removed
Fiiler2Tank 46.52 16397.39 16397.39
MixingTank 108.06 21597.39 21597.39
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CHAPTER 5
CONCLUSION AND RECOMMENDATION

5.1 Conclusion

As a conclusion, if the simulation is done for only one flavour of soap and
when the liters per bottle decreases, there will be more boxes and bottles in
production. When the orders and the liters per bottles are reduced, the production
of boxes and bottles will decrease too. Other than that, the resources

(machines/stations) will not be as busy.

Indeed it is challenging to be able to simulate a batch process from a plant.
From this study, companies will be able to work more efficiently and effectively
through simulation software similar to ARENA.

5.2 Recommendation

There are a few recommendations that can be made. One of them would be
to conduct further studies on similar and more complicated batch processes for
example the food processing industry. The second recommendations would be to

explore the continuous processes like the natural gas and petroleum industry.
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Private Sub cmd AddOrder_Click()
frmAddOrder. Show vbnonmodal
End Sub
Private Sub cmdDeleteOrder_Click()
With ActiveModel SIMAN
QueaneRemoveEntity .QuencEntitylLocationAtRank(IstOrdersInQueue. ListIndex + 1, .SymbolNumber("Seize
Order Authorization.Queuc"}), .SymboiNumber("Seize Order Authorization Queue™)
End With
IstOrdersinQuene. Removeltem IstOrdersInQueue. Listindex
IstOrdersinQuene. ListIndex = -1
c¢mdDeleteQrder. Fnabled = False
End Sub
Private Sub IstOrdersInQueue Click(}
If (IstOrdersInQueuns. ListCount > 6) Then
cmdDeleteOrder.Enabled = True
End If
End Sub
Private Sub ModelLogic DocumentOpen()
Call ClearControls
End Sub
Private Sub ModelLogic_RunBeginSimulation(}

'chkGenerateRandomOrders. Enabled = False
Set ISIMAN = ThisDocument. Model SIMAN

"Open Excel spreadsheet to read values from

Set oExcel App = CreateObject("Excel. Application”)

oExcel App. Visible = True

Set oWorkbook = oExcel App. Workbooks.Open("Soapy.xls")
Set oWorkSheet = oWorkbook. ActiveSheet

Set oExcelAppRange = oWork Sheet. Range(" A2:B2:C2")

g_Flavour = JSIMAN.SymbolNumber("attrOrder Product Type")
g BottleSize = ISIMAN.SymbolNumber("attrOrderBottleSize™)
g Boxes = ISIMAN.SymbolNumber("attrOrderNumberOfBoxes")

End Sub

Private Sub ModelLogic_RunEnd()

Call ClearControls

End Sub

Private Sub VBA_Block 12 Fire()

If (IstOrdersinQueue.ListCount = 0} And (1blOrderInProcess. Caption = ""} Then
IblAddMessage.Caption = "Click the Add button to simulate an order.”

End If

End Sub

Private Sub VBA Block 13 Fire()

IblAddMessage.Caption = "

End Sub

Privaic Sub VBA Block 15_Fire(}
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Dim i As Integer
¥ (chkGenerateRandomOrders. value = True) Then
'Generate random orders
Fori=1 To 2 - lstOrdersmQueue. ListCount
Call GenerateRandomOrder
Next
EndIf
End Sub
Private Sub GenerateRandomOrder()
Dim lhgEntityNumber As Long
Dim intFragrance As Integer
Dim dblBettleSize As Double
Dim intNumberQOfBoxes As Integer
With ActiveModel. SIMAN
IngEntityNumber = EntityCreate

intFragrance = Int(.SampleUniform(1, 4.9999, 10))
.Entity Attribute(IngEntityNumber, . SymbolNumber("attrOrderProductType")) = intFragrance

dblBottleSize = _SampleUniform(0, 1, 10)
If (dblBottleSize <= 0.5) Then
dbiBottleSize = 0.708
Eise
dblBottleSize = 1.18
End If

.EntityAttribute(IngEntityNumber, . SymbolNumber("attrOrderBottleSize™)) = dblBoitleSize
IngNumberOfBoxes = Int(.SampleUniform(10, 30, 10))
.EntityAttribute{IngEntityNumber, . SymbolNumber("attrOrderNumberOfBoxes™)) = IngNumberOfBoxes

-EntitySendToBlockLabel IngEntityNumber, 0, "StartOrder”

End With

End Sub

Private Sub VBA_Block_4_Fire()
'Remove from "In Queue" List
IstOrdersInQueue. Removeltem 0
End Sub

Private Sub VBA Block_18 Fire(}
'Set "Order In Process” Fields
Dim intProductType As Long
Dim strProductType As String
Dim strBottleSize As String

Dim strtNumberBoxes As String
With ActiveModel. SIMAN

intProductType = . Variable Value(, SymbelNumber("varQrder Product Type.Filler™), 0, 0)

Select Case intProductType
Case 1

strProductType = "Apple”
Case 2

strProductType = "Lemon”
Case 3

strProductType = "Peach"
Case 4
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strProduciType = "Strawberry”
End Select
strBottleSize = . VariableValue( SymboiNumber("varOrderBottleSize. Filler"), 0, 0) & ™ Liters"
sirNumsberBoxes = . Variable Value(. SymbotNumber("varOrderNumberOfBoxes. Filler"), 0, 0) & ™ Boxes"
IblOrderinProcess.Caption = strProductType & "," & strBottleSize & *,* & strNumberBoxes
Call UpdateOrderCompletedPercentage
End With
End Sub

Private Sub VBA_Block 21 Fire()
'Set "Order In Process Mixer" Fields

Dim intProductType As Long
Dim strProductType As String
Dim sirBottleSize As String
BDim strtNumberBoxes As String
With ActiveModel. SIMAN
imProductType = . Variable Value(. SymbolNumber("varOrder Product Type.Mixer™), 0, 0}
Select Case intProductType
Case 1
strProductType = "Apple”
Case 2
strProductType = "Lemon”
Case 3
sirProductType = "Peach"”
Case 4
strProductType = "Strawberry”
End Select

sirBottleSize = . Variable Value(. SymbolNumber("varOrderBottleSize. Mixer"), 0, ¢) & " Liters™
sttNumberBoxes = . Variable Value( SymbolNumber("varOrderNumberOfBoxes. Mixer"), 0, 0) & " Boxes"
IblCrderInProcessMixer.Caption = strProduciType & “," & strBottleSize & "," & strNumberBoxes
‘Remove from "In Queue” List
IstOrdersInQuene. Removeltem 0

End With

End Sub

Private Sub VBA Block 22_Fire()
1biOrderinProcessMixer.Caption = ""
End Sub

Private Sub VBA Block 5 Fire()
Dim strDateTime As String
Dim dbiCurrentTime As Double
With ActiveModel. SIMAN
'Add the order to the "Orders Completed” list
dbICurrentTime = .RunCwrentTime
strDateTime = .CalendarDayOfMonth(dblCurrentTime) & /" & .CalendarMonth{dblCurrent Time) & /" &
-CalendarY ear(dblCurrentTime)
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strDateTime = strDateTime & * " & .CalendarHour(dbiCurrentTime) & ™" & .CalendarMinute(dblCurrentTime) & ":" &
CalendarSecond(dblCurrentTime)
IstOrdersCompleted. AddItem strDateTime & " * & 1blOrderInProcess.Caption
'Clear the "Order In Process" label
IblOrderinProcess.Caption = "
Ib{OrderCompletedPercentage. Caption = ™
End With
End Sub
Private Sub VBA Block 7 Fire()
Dim intProdectType As Long
Dim strProductType As String
With ActiveModel SIMAN
'Add the order to the "Orders In Qoeue" list
intProductType = . Attribute Value{. ActiveEntity, . SymbolNumber("attrOrderProductType"), 0, 0)

Select Case intProductType
Case 1

sirProductType = "Apple”
Case 2

strProduetType = "Lemon”
Case 3

strProductType = "Peach”
Case 4

strProductType = "Strawberry”
End Select

IstOrdersInQuene. Addiem strProductType & "," & . Attribute Value(, ActiveEntity,
SymbolNumber("attrOrderBottleSize"), 0, 0} & " Liters," & . Attribute Value(. ActiveEntity,
SymbolNumber{"atrOrderNumberOfBoxes™), 0, 0) & " Boxes"
End With
End Sub
Private Sub ClearControls()
blOrderinProcess.Caption = ""
1btOrderInProcessMixer. Caption = "

IstOrdersCompleted.Clear

IstOrdersinQueue.Clear

cmdAddOrder.Enabled = False

cmdDeleteOrder. Enabled = False
IblOrderCompletedPercentage. Caption = ""
IblAddMessage.Caption = ""

iblAddMessage Enabled = True

IblAddMessage. BackColor = RGB(242, 242, 242)
chkGenerateRandomOrders.Enabled = False
chkGenerateRandomOrders. BackColor = RGB(242, 242, 242)
IblOrderInProcessMixer. FontSize = 10

End Sub

Private Sub VBA_Block 8 Fire()

Call UpdateQOrderCompietedPercentage

End Sub

Private Sub UpdateOrderCompletedPercentage()
Dim IngOrderSize As Long
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Dim IngOrdersCompleted As Long

IngOrderSize =

ActiveModel SIM AN. Variable Value{ ActiveModel. SIMAN. SymbolNumber("varOrderNumberQfBoxes. Filler™), 0, 0)
IngOrdersCompleted = ActiveModel. SIMAN. Variable Vatue{ ActiveModel. SIMAN. SymbolNumber("varBoxesPacked"), 0,
U

blOrderCompletedPercentage.Caption = CLng((lngOrdersCompleted / IngOrderSize) * 100) & "% Completed”

End Sub
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W09 | =3 Oy jth| I
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-
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Project work continue.
- Determine the codes and logic

Submission of Progress Report 1
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Variables

11

12

13
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Submission of Progress Report 2
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Seminar (Compulsory)

Poster Exhibition

O o~ W (D] =

Submission of Dissertation
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[
<
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[a—y
p—
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Filler2Tank Regulator.Queue 0.00
OrderAuthorization.Queue 92.93
Jntil Order Completed Filler.Queue 0.50
Jntil Order Completed.Queue 3.40
Number Waiting
yredients Added.Queue 0.00
into Box.Queue 5.43
3ox.Queue 0.00
Capper2.Queue 0.00
Filer2Tank Regulator.Queue 0.00
OrderAuthorization.Queue 1.84
Jntil Order Completed Filler.Queue 0.00
Jntil Order Completed.Queue 0.06

Page
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Queues

vap Batch Process

Replications. 1

ition 1 Start Time: 0.00  Stop Time: 1,440.00  Time Units: Minutes
redients Added.Queue
2 Average Half Width Minimum Maximum
faiting Time 0 0.000000000 0 0
2y Average Hailf Width Minimum Maximum
umber Waiting 0 (Insufficient) 0 3.0000
nto Box.Queue
2 Average Half Width Minimum Maximum
faiting Time 0.1833 (Correlated) 0 0.3667
37 Average Hailf Width Minimum Maximum
umber Waiting 5.4270 0.031831601 0 12.06000
iox.Queue
2 Average Half Width Minimum Maximum
'aiting Time 0 0.000000000 0 0
H Average Half Width Minimum Maximum
Jmber Waiting 0 (Insufficient) 0 0
Capper2.Quete
3 Average Half Width Minimum Maximum
'aiting Time 0 0.000000000 0 0
ar Average Half Width Minimum Maximum
Jmber Waiting 0 (Insufficient) 0 0
Page 2 of 3



Jueues

»ap Batch Process

Replications. 1

ition 1 Start Time: 0.00  Stop Time: Time Units:  Minutes
Filler2Tank Regulator.Queue
3 Average Half Width Minimum Maximum
aiting Time 0.00000000 (Correlated) 0 0.00000000
3 Average Half Width Minimum Maximum
imber Waiting 0.00000000 (Correlated) 0 1.0000
OrderAuthorization.Queue
3 Average Half Width Minimum Maximum
aiting Time 92.9304 (insufficient) 0 282 .44
3 Average Half Width Minimum Mandmuim
imber Waiting 1.8380 (Insufficient) 0 6.0000
Intil Order Compieted Filler. Queue
3 Average Half Width Minimum Maximum
aiting Time 0.5000 (Insufficient) 0.5000 0.5000
Hy Average Half Width Minimum Maximum
imber Waiting 0.00451389 (insufficient) 0 1.0000
Intil Order Completed.Queue
3 Average Half Width Minimum Maximum
aiting Time 3.3973 (Insufficient) 3.3249 5.2081
Y Average Half Width Minimum Maximum
Jmber Waiting 0.06133998 (Insufficient) 0 1.0000
Page 3 of 3



Sune 4, 20

dap Batch Process Replications: 1

tion 1 Start Time: 0.00 Stop Time: 1,440.00 Time Units: Minutes

ce Detail Summary

inst Util Num Busy Num Sched Num Seized Sched Util
w2 0.49 0.49 1.00 42.639.00 0.49
Authoriz 1.00 1.00 1.00 27.00 1.00
g 0.08 0.08 1.00 3,552.00 0.08

Page 1 of 2



Resources

Juns 1, 20

»ap Batch Process

Replications: 1

tion 1 Start Time: 0.00 Stop Time: Time Units: Minutes

2 Resource

ge Value

tal Number Seized 42 639.00

sheduled Utilization 0.4835

umber Scheduled 1.0000 (Insufficient) 1.0000 1.0000

umber Busy 0.4935 0.002669433 0 1.0000

stantaneous Utilization 0.4935 0.002669433 0 1.0000

Authorization

ge Value

tal Number Seized 27.0000

sheduled Utilization 0.9992

umber Scheduled 1.0000 (Insufficient) 1.0000 1.0000

umber Busy 0.9992 (Insufficient) 0 1.0000

stantaneous Utilization 0.9982 (Insufficient) 0 1.0000

1g Resource

ge Value

stal Number Seized 3,652.00

sheduled Utilization 0.08222222

umber Scheduied 1.0000 (Insufficient) 1.0000 1.0000

umber Busy 0.08222222 0.000495347 0 1.0000

stantaneous Utilization 0.08222222 0.000495347 0 1.0000
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Tanks Juns 1, 20¢

»ap Batch Process Repiications: 1

tion 1 Start Time: 0.00 Stop Time: 1,440.00 Time Units: Minutes

etail Summary

Level
ank 92.04
‘ank 211.42

uantity Added

Totai Quantity Added
ink 51606.64
ank 57310.48

lwantity Removed

Total Quantity Removed
1ink 51506.64
ank 57306.64

Page 1 - of 2



Tanks

June 1, 20

yap Batch Process

Replications: 1

tion 1 Start Time: 0.00 Stop Time: 1,440.00 Time Units: Minutes
Tank

3f Average Half Width Minimurm Maximum
wel 92.0427 (Correlated) 0 100.00
1 Quantity Added Value

tal Quantity Added 51,606.64

| Quantity Removed Value

ital Quantity Removed 51,506.64

Tank

3 Average Half Width Minimum Maximurm
wel 211.42 3.09650 0 500.00
| Quantity Added Vahie

ital Quantity Added 57,310.48

I Quantity Removed Value

ital Quantity Removed 57,306.64

Page 2 of 2
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CTEE A

ARAY L0, LUV

‘Soap Batch Process

ations: 1 Time Units;

Hey Performances indicators

il Entities Average
Non-Value Added Cost 0
Other Cost 0
Transfer Cost 0
Value Added Cost 0
Wait Cost 0
Total Cost 0

il Resources Average
Busy Cost 1]
Idle Cost 0
Usage Cost 0
Total Cost 0

ystem Average
Total Cost 0
Number Out 3615
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Uategory UVeryiew

May 28 200¢

- Soap Batch Process

ations: 1 Times Units: Minutes
ty Area (Level 000)
imufated Time
n VA Time

Vaiue
2Station 0.00
ocafioni 0.00
ocation2 0.00
ocation3 0.00
ocationd 0.00
ocation5 1433.10
ocation6 0.00
itation 0.00
2Station 0.00
JStation 119.37
erStation 0.00

1600000 ...

AOB.O00 | oo e
AZ00000 Jereem e s e ot e

1000000 |- -

BOO.OO0 | omer oomom it

600000
400000 |- <o o
200000 o

" o.ooo

n NVA Time

Hoqeerintian -
B FHELocation ¢
B Flller oo

B Fillkerlacatns
£ Flikr2locatioed

B Flkbooatons

B Fll oAt

B Flilizitics

Lol K izrticn

£ Packhy ot

B Patkte st

Value
2Station 556
ocation1 0.00
ocation2 0.00
ocation3 0.00
ocationd 0.00
ocation5 0.00
ocation® 0.00
itation 0.00
25tation 0.00
1Station 0.00
erStation 0.00
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Soap Batch Process

ations: 1 Tirne Units: Minutes

ty Area {(Level 000)

imulated Time

1 Transfer Time

Value
2Stafion 0.00
ycationt 0.00
»cation2 0.00
yeation3 0.00
cationd 0.00
cation5 0.00
)cationB 0.00
ation 0.00
Station 0.00
Station 0.00
rStation 0.00
Wait Time

Value
'Station 0.00
cationt 0.00
ication2 0.00
wcation3 0.00
icationd 0.00
ication5 0.00000000
icationt 0.00
ation 0.00
'Station 0.00
Station 7878.20
rStation 0.00

Page 3 of 16
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"Soap Baich Process

alions: 1 Time Units: Minutes
ty Area (Level 000)
imnutated Time
1 Other Time

Value
2Station 716.45
acationd 0.00
ocation2 0.00
acation3 0.00
scationd 0.00
acation5 0.00
ocationb 0.00
tation 0.00
2Station 0.00
|Station 0.00
arStation 0.00
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ATegerY UVerview

Vay 28,

™
<3
b}
2o ]

'Soap Batch Process

ations: 1 Minutes
ty Area (Level 000)
imuiated Time
Yeeum Time

Value
2Station 716.45
scationt 000
ocation2 0.00
acation3 0.00
acationd 0.00
acationS 1433.10
acation6 0.00
tation 0.00
2Station 0.00
IStation 799757
arStation 0.00
2000000
?GOQ'UDD - B Ay Rt
5000.000 ; : ::::; ;
5000.000 |- & FilkioLocation

; . = Flkzlooationd -
4000000 |- FillraLogations .
2000.000 : g ;-1;:;;:;*:3:
1000000 { o e e Pkt b
0008 -

imulated Cost
1 VA Cost

Valtie
¢Station 0.00
cation? 0.00
cation2 0.00
yeation3 G.G0
ycationd 0.00
ycationS 0.00
ycation6 0.00
:ation 0.00
2Station 0.00
Station 0.00
wStation 0.00
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LHIERUTY UIVETVIRW BARY SH, AU

- Soap Batch Process
ations: 1 Time Units: Minutes
ty Area {l.evel 000}
imulated Cost
1 NVA Cost

Yalue
2Station 0.00
pcation1 0.00
pcation2 0.00
acation3 0.00
ocationd 0.00
acationd 0.00
pcation6 0.00
tation 0.00
2Station 0.00
|Station 0.00
arStation 0.00
1 Transfer Cost

Value
2Station 0.00
cation 0.00
scation2 0.00
xcation3 0.00
xcationd 0.00
cation5 0.00
cationb 0.00
tation 0.00
2Gtation 0.00
Station 0.00
srStation 0.00
1 Wait Cost

Value
¢Station 0.00
rcation 0.00
cation2 0.00
ycation3 0.00
)cationd 0.00
ycationd 0.00
cationd 0.00
ation 0.00
2Station 0.00
Station 0.00
rStation 0.00
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' Soap Batch Process

ations; 1 Tims Units; Minutes

ty Area {Level 000)

imulated Cost

1 Other Cost

Valus -
25tation 0.00
scationt .00
ocation2 0.00
scation3 0.00
acationd 0.00
scationd 0.00
ocationb 0.00
tation 0.00
2Station 0.00
1Station 0.00
arStation 0.00
secum Cost

Value
2Station 0.00
cationt 0.00
ycation2 0.00
>cation3 0.00
Jcationd 0.00
rcation5 0.00
rcationd 0.00
tation ¢.00
2Station 0.00
Station 0.00
arStation 0.00
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Soap Batch Process
stions: Time Units: Minutes
ne Mirdmurnm Maxirnum
Average Half Wadth Value Value
itle 0.4333  0.000000000 0.4333 0.4333
ime Mirimum Maximum
Average Hailf Widih Yalue Value
itle 0.00  0.000000000 0.00 Q.00
ime Minimum andmum
Average Half Widih Value Value
itle 2.2000  0.000600000 2.2000 2.2000
ar Time Minimum Maximum
Average Half Widéh Valus Valua
itle 55167 (Correlated) 55167 55167
Time Minimum Maximum
Average Half Width Value Value
ittle 0.2000 (Correlated) 0.2000 0.2000
‘ime Minimum Maximum
Average Haif Widith Value Value
ittle 1.0167  0.000000000 1.0167 1.0167
st Minimum Maximum
Average Haif Width Value Value
ittle 0.00  0.000000000 0.00 0.00
o8t Miniram Maximum
Average Half Width Value Value
itle 0.00  0.000000000 0.00 0.00
ost Minimum Masimum
Average Half Width Value Value
ittle 0.00  0.000000000 0.00 0.0G
Sost Minimum Madmum
Average Half Width Vaiue Valua
iitle 0.00  0.000000000 0.00 0.00
er Cost Minimum Maxini
Avarage Half Widith Value Value
ittle 0.00 0.000000000 0.00 0.00
| Page 8 of 16
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‘Soap Batch Process

ations: 1 Time Units: Minutes
sost finiynum Maxirmnum
Average Half Width Value Value
sttle 0.00 £.000000000 0.00 0.00
¥
a1 in
Value
3.0000
itle 46580.00
3000000 .. .
Jo00.000
J000.000
& Bt |
B Pell Bt
3000.000
1000.000 |-
G.000
3 Out
Value
1.0000
ittle 46553.00
Minimum Maximum
Avarage Half Width Value Value
1.9999 (Insufficient) 0.00 2.0000
itile 30.2462 0.086877646 0.00 37.0000
Page 9 of 16
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"Soap Batch Process

ations: 1 Minutes
&8
» per Entity
ne Per Entity Minimum Maxirmum
Average Haif Width Value Value
X 6.03333333 (Correlated)  0.03333333 0.03333333
ime Per Entity Minimum Maximum
Average Half Width Value Value
X 0.00  0.000000000 0.00 0.00
Time Per Entity Minimunm axirmum
Average Half Yvidth Value Value
X 0.03333333 (Correlated}  0.03333333 0.03333333
imulated Time
1 VA Time
Value
X 118.37
1 Wait Time
Value
X 0.00
seoum Time
Value
X 119.37
per Entity
st Per bntity Minimum Maximurn
Average Half YWidth Value Valus
X 0.00 0.000000000 0.00 0.00
ost Per Entity Minimum Maximum’
Average Haif Width Value Value
X 0.00 0.000000000 0.00 0.00
sost Per Entity Minimum Masdmum’
Average Haif Width Vaiue Value
X 0.00  0.000000000 0.00 0.00.
imulated Cost
1 VA Cost
Value
X 0.00
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'Soap Batch Process

stions: 1 Time Units: Minutes
S8
imulated Cost
yWait Cost

Value
X 0.00
yooum Cost

Valug
X 0.00
'
er In

Value
X 3581.00
ar Out

Value
X 3581.00
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Soap Batch Process

ations: 1 Time Units: Minutes

3

!

g Time Minimum Maximum
Average Half Width Value Value

wdients Added.Queue 0.00 (Insufficient) 0.00 0.00

o Box.Queue 0.1833 (Correlated) 0.00 0.3667

x.Queue 0.00  0.000000000 0.00 0.00

apper2.Queue 0.00  0.000000000 0.00 0.00

iler2Tank 0.00000000 (Correlated) 0.00 0.00000000

or.Queue

rderAuthorization.Queue 24917 {Insufficient) 0.00 825.50

tit Order Completed 0.5000 (Insufficient) 0.5000 0.5000

eue

itif Order 5.2081 (Insufficient) 5.2081 5.2081

ted.Queue

g Cost Minimum Maximum
Average Half Width Value Vatue

«dients Added.Queue 0.00 {Insufficient) 0.00 0.00

0 Box.Queue 0.00  0.000000000 0.00 0.00

x.Queue 0.00  0.000000000 0.00 0.00

apper2.Queue 0.00  0.000000000 0.00 0.00

iter2Tank 0.00 0.000000000 0.00 0.00

or.Queue

rderAuthorization.Queue 0.00 {Insufficient) 0.00 0.00

til Order Completed 0.00 (Insufficient) 0.60 0.00

leue

til Order 0.00 (Insufficient) 0.00 0.00

ted.Queue

r

ar Whaiting Minimum Maximum
Average Half Width Vaive Value

dients Added.Queue 0.00 (Insufficient) 0.00 3.0000

0 Box.Queue 54715 0.022299052 0.00 12.0000

x.Queue 0.00 (Insufficient) 0.00 0.00

apper2.Queue 0.00 {Insufficient) .00 0.00

fler2Tank 0.00000000 (Correlated) 0.00 1.0000

or.Queue

rderAuthorization.Queue 2.1026 {Insufficient) .00 5.0000

til Order Completed 0.00381944 (Insufficient) 0.00 1.0000

ieue

til Order 0.03978408 (Insufficient) 0.00 1.0000

ted.Queue

Page

12

of

18



- ¥ % .
Category Overview

'Soap Batch Process

ations: 1 Minutes
irce
je
taneous Utilization Minirmum Maximum
Average Half Width Value Value
2 Resource 04975 0.001768497 0.00 1.0000
sthorization 0.9998 {Insufficient) 0.00 1.0000
| Resource 0.08289352  0.000358490 0.00 1.0000
er Susy Minimum Madirum
Average ralf Width Value Value
2 Resource 0.4975 0.001768497 0.00 1.0000
Ithorization 0.9998 {(Insufficient) 0.00 1.0000
| Resource 0.08289352  0.000358490 0.00 1.0000
er Scheduled KMinimum Maximum
Avarage Haif Width Value Value
2 Resource 1.0000 (Insufficient) 1.0000 1.0000
Jthorization 1.0000 (Insufficient) 1.0000 1.0000
| Resource 1.0000 {Insufficient) 1.0000 1.0000
uled Utilization
Value
2 Resource 0.4975
Jthorization 0.9998
| Resource 0.08289352
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"Soap Batch Process

ations: 1 Time Units; Minutes
wrce
ie
dumber Jeized
Yalue
2 Resource 42988.00
Jthorization 12.0000
| Resource 3581.00
5000000 ..
0000.000
&000.000 [
0000000 :
5000.000 B AR Peson
GRESAEAER
GO00.000 ey . B Packing Peiatics
5000000 [
0ooo.00e
5000:000
" pooo
sost
Value
? Resource 0.00
Hthorization 0.00
| Resource 0.060
st
Value
2 Resolirce 0.00
ithorization 0.00
Resource 0.00
Cost
Vaitie
2 Resource 0.00
sthorization 0.00
Resource .00

Page

14

of

16



RLNTIR Y RSV VIR Y WY L0, JWUWY

Soap Baich Process

ations: 1 Time Units: Minutes
n
¥
er Entities Transfering Minimum Masimum
Average Half Width Value Value
2Station 49757 0.016971551 0.00 6.0000
cationi 0.00 0.000000000 0.00 1.0000
cation2 - 1.0000  0.000000000 0.00 2.0000
ycation3 1.0000 (Cormrelated) 0.00 2.0000
ycationd 1.0000 (Correlated) 0.00 2.0000
wationd 0.9999 (Correlated) 0.00 2.0000
cationt 0.9999 (Correlated) 0.00 2.0000
tation 0.00 {Insufficient) 0.00 0.00
2Station 34826 0.012685319 0.00 4.0000
Station 49747 0.019107574 0.00 6.0000
srStation 0.2901 0.001236360 0.00 1.0000

Page 15 of 16



28 2100

atesory L verview May 28, 2
Soap Batch Process
ations: 1 Tirne Units: Minutes
e
Minimum Maxirmum
Average Half Width Value Value
ank 96.0279 1.16554 0.00 100.00
ank 22553 (Correlated) 0.00 500.00
uantity Added
Value
ank 30539.04
ank 30619.58
JEHZ20000 . o e
40,000
1800 D0y
1590008 |- ..
1580.000 @ Ellki2T
570000 i MiviegTank
1560.000
1540.000
1530000
luaniity Removed
Vakie
ank 30439.04
ank 30539.04
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WY Lo, LU

Soap Batch Process

Replications: 1

iication 1 tart Time: 0.00 Btop Time: 1,440.00 Time Units:  Minutes
; Detail Summary
NVA Time Other Time Totat Time Transfer Time VA Time
Bottle 0.00 0.20 1.02 552 0.43
0.00 0.20 1.02 5.52 0.43
NVA Cost Other Cost Total Cost Transfer Cost VA Cost
3ottle 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00
Number In Number Out
; 3 1
jottle 46,580 46,553
46,583 46,554

Page 1 of 3



Wait Time
2.20

2.20

Wait Cost
0.00
0.00



Hntities Wiay 28, 208

PR ks

'Soap Batch Process | Replications: 1
ication 1 Start Time; 0.00 Stop Time: 1,440.00 Time Units: Minutes
ity 1
Jther Value

Number In 3

Number Out 1

WIP 1.9999 (Insufficient) 0.00 2.0000

Page 2 of 3



Hontities

‘Soap Batch Process

Replications: 1

ication 1 tart Time: 0.00 Stop Time: 1,440.00 Time Units:  Minutes

il Bottle

“ime Average Half Width Minimum Maximurm
Total Time 1.0167 0.000000000 1.0167 1.0167
NVA Time 0.00 0.000000000 0.00 0.00
VA Time 0.4333 0.000000000 0.4333 0.4333
Wait Time 2.2000 0.000000000 - 2.2000 2.2000
Transfer Time 55167 (Correlated) 5.5167 5.5167
Other Time 0.2000 (Correlated) -0.2000 0.2000

~0st Average Half Width Minimum Maximum
Other Cost 0.00 0.000000000 0.00 0.00
Total Cost 0.00 0.000000000 0.00 0.00
Transfer Cost 0.00 0.000000000 0.00 0.00
VA Cost 0.00 0.000000000 0.00 0.00
Wait Cost 0.00 0.000000000 0.00 0.00
NVA Cost 0.00 0.000000000 0.00 0.00

Hher Value
Number In 46,580
WIP 30.2462 0.096877646 0.00 37.0000
Number Cut 46,553

Page 3 éf 3



Processes : iay 28, 201

~Soap Batch Process Replications; 1

ication 1 Start Time: 0.00 Stop Time: 1,440.00 Time Units:  Minutes

ess Detail Summary

1e per Entity

Totai Time VA Time Wait Time
3ox 0.03 0.03 0.00

sumuiated Time

Total Time VA Time Wait Time
Jox 119.37 119.37 0.00
3t per Entity

Total Cost VA Cost Wait Cost
3ox 0.00 0.00 0.00

sumulated Cost

Total Cost VA Cost Wait Cost
3ox 0.00 0.00 0.00

er

Number In Number Out
Jox 3,581.00 3,581.00

Page 1 of 2



Processes

"Soap Batch Process

Replications: 1

jcation 1 Start Time: 0.00 Stop Time: 1,440.00 Time Units:  Minutes

Box

me per Entity Average Half Width Minimum Maximurn
A Time Per Entity 0.03333333 (Correlated) 0.03333333 0.03333333
“otal Time Per Entity 0.03333333 {Correlated) 0.03333333 0.03333333
Nait Time Per Entity 0 0.000000000 0 0
scumuiated Time Value

‘otal Accum Time 119.37

\ccum VA Time 119.37

vecum Wait Time 0

35t per Entity Average Half Width Minirmum Maximum
Vait Cost Per Entity 0 0.000000000 0 0
'A Cost Per Entity 0 0.000000000 0 0
‘otal Cost Per Entity 0 0.000000000 0 0
:cumulated Cost Value

‘otal Accum Cost 0

wcoum Wait Cost 0

ccum VA Cost 0

her Value

lumber Cut 3,581

lumber In 3,581

Page 2 of 2



Quenes Y 23, <

‘Soap Batch Process Replications: 1
ication 1 Start Time: 0.00  Stop Time: 1,440.00  Time Units: Minutes
sue Detall Summary
ne

Waiting Time
I Ingredients Added.Queue 0.00
ick into Box.Queue 0.18
al Box.Queue 0.00
size Capper2.Queue 0.00
size Filler2Tank Regulator Queue 0.00
size OrderAuthorization.Queue 249.17
ait Until Order Completed Filler.Queue .50
ait Untit Order Completed.Queue 5.21
18t

Wiaiting Cost
! Ingredients Added.Queue 0.00
ek into Box.Queue 0.00
al Box.Queue 0.00
tize Capper2.Clueue 0.00
ize Filler2Tank Regulator.Queue 0.00
ize OrderAuthorization.Queue 0.00
ait Until Order Completed Filler.Queue 0.00
ait Until Order Completed.Queue 0.00
ner

Mumber Waitin
Ingredients Added.Queue 0.00

ick into Box.Queue 547
al Box.Queue 000
ize Capper2.Queue 0.00
ize Filler2Tank Regulator.Queue 0.00
ize OrderAuthorization.Queue 210
ait Until Order Completed Filler.Queue G.00
ait Until Order Completed.Queue 0.04

Page
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Jueues

Soap Batch Process

Reptications: 1

ication 1

0.00 swop Time:

Time Units:  Minutes

ngredients Added.Queue

ime Average Half Width Minimum Mandmum
Waiting Time 0 (Insufficient) 0 0
sost Average HalfWidth Minimum Maximum
Waiting Cost 0 (Insufficient) 0 it
Jther Average Half Width Minimum Maximum
Number Waiting 0 (Insufficient) 0 3.0000

kinto Box Queue
me Average Half wWidth Minimurm Maximuim
Waiting Time 0.1833 (Correlated) 0 0.3667
A5t Average Half Width Minimum Maximur
Afaiting Cost 0 0.000000000 0 0
ther Average Half Width Minimum Maximum
Number Waiting 5.4715 0.022299052 0 12.0000

il Box.Queue

ime Average Half Width Minimurn Maximum
Waiting Time 0 0.000060000 0 0
ast Average Hatf Width Minimum Maximum
Waiting Cost 0 0.000000000 0 0
ther Average Half Width Minimurm Maximum
Number Waiting 0 {insufficient) 0 0
Page 2 of 4



Queues ray s, 20
' Soap Batch Process Reptications: 1
ication 1 Start Time: . .00 Stop Time: . Time Units: Minufes -
ze Capper2.Queue
ime Average Half Width Minimum Maximurm
Waiting Time ¥ 0.000000000 0 0
sost Average Half Width Minirnum Maimum
Whaiting Cost #] 0.000000000 g G
Jther Average Half Yidth Minimum Maximum
Number Waiting 0 (insufficient) 0 0
ze Filler2Tank Regulator.Queue
‘ime Average Half Width Minimum Maximum
Waiting Time 0.00000000 (Correlated) 0 0.00000000
sost Average Half Width Minimum Maximum
Wailing Cost 0 0.000000000 0 0
ther Average Half Width Minirnum Maxirmum
Number Waiting 0.00000000 {Correlated) - 0 1.0000
ze OrderAuthorization.Queue
me Average Half Width Minirnurm Maximum
Waiting Time 24917 (insufficient) 0 825.50
.Gst Average Half Width Minimum Maxirnurm
Waiting Cost 0 (Insufficient) 0 0
Jther Average Haif Width Minimum Maximurn
Number Waiting 2.1026 {Insufficient) 0 5.000%
Page of 4



Jueues ey 28, 200
‘Soap Batch Process Replications: 1
it::ation 1 : Start Time: L 0.00 Stop Ti;ﬁe:- 1”,.44.0.00 * Time Units: Minutés
it Until Order Completed Filler Queue
‘e Avarags Half Width Minimum Maximum
Waiting Time 0.5000 (Insufficient) 0.5000 0.5000
Pk Avarage Half Width Minimum Maximum
Waiting Cost 0 (insufficient) 0 o
dher Average Half Width Minimum Maximum
Number Waiting 0.00381944 (insufficient) 0 1.0000
it Until Order Completed.Queue
ime Average Half Width Minimum Maximum
Waiting Time 5.2081 (Insufficient) 5.2081% 5.2081
08t Average Half Width Minimum Maximiym
Waiting Cost D (insufficient) 0 0
Jther Average Half Width Minimum Maximum
Number Waiting 0.03978408 (Insufficient) 0 1.0000
Page 4 of 4



Kesources May 28, 200

Soap Baich Process Raplications: 1

cation 1 Start Time 0.00 Stop Time: 1,440.00 Time Units: Minutes
surce Detail Summary
ge

Inst Util Num Busy tNum Sched Num Sgized Sched Util
ipper2 0.50 0.50 1.00 42,988.00 0.50
derAuthoriz 1.00 1.00 1.00 12.00 1.00
«cking 0.08 0.08 1.00 3,581.00 0.08
t

Busy Cost Idle Cost Usage Cost

»er2 Resource 0.00 0.00 0.00
srAuthorization 0.00 0.00 0.00
iing Resource 0.00 0.00 0.00
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Resources Niay 28, 20(

Soap Batch Process

Replications: 1

cation 1 Start Time: 0.00 Stop Time: 1,440.00 Time Units: Minutes
Jpersd Resource
Jsage B Average Half Width o Minirmiurm _ Maximum.
Instantanecus Utilization 0.4975 0.001768497 0 1.0000
Number Busy 0.4975 0.001768497 0 1.0000
Number Scheduled 1.0000 (Insufficient) 1.0000 1.0000
Total Number Seized 42,988.00
Scheduied Utilization 0.4875
sost Value
Usage Cost 0
Busy Cost 0
Idle Cost 0
lerAuthorization
Jsage value N
Total Number Seized 12.0000
Instantaneous Utilization 0.9998 (insufficient) 0 1.0000
Number Busy 0.9998 (Insufficient) 0 1.0000
Scheduled Utilization 0.9998
Number Scheduled 1.0000 {Insufficient) 1.0000 1.0000
ost Value
Busy Cost 0
Idle Cost 0
Usage Cost 0
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Resources Niay 28, 200

Sdap Batch Process Replications: 1

cation 1 Start Time, 0.00 Stop Time: 1,440.00 Time Units: Minutes

>king Resource

Jsage . - _ dyverage Half Width Minimum MaHmLm
Instantaneous Utilization 0.08289352 0.0003584%0 0 1.0000
Scheduled Utilization 0.08289352
Total Number Seized 3,5681.00
Number Busy 0.082893562 0.000358490 0 1.0000
Number Scheduled 1.0000 (Insufficient) 1.0000 1.0000

~ost Value
Idle Cost
Usage Cost
Busy Cost 0
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anks Way 78, 200

Sc:sap Bhtch Piloce?ss \ m%ep%ications: 1

cation 1 Start Time: 0.00 Stap Time: 1,440.00 Time Units. Minutes

¢ Detail Summary

Y

Level
r2Tank 96.03
ingTank 22553

| Quantity Added

Total Quantity Added
2Tank 30539.04

1gTank 30619.58

i Quantity Removed

Total Quantity Removed
2Tank 30439.04

1gTank 30532.04
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ATAS May 48, 200

Soap Batch Process Repnéanéé;: 1

cation 1 Start Time: 0.00 Stop Time: 1,440.00 Time Units: Minutes
srZ2Tank
evel ‘ _ Averago ) _Halfwidth —  Minimum Maximim
Level 96.0279 1.16554 0 100.00
‘otal Quantity Added Value
Total Quantity Added 30,539.04
‘otal Quantity Removed Vaiue
Total Quantity Removed 30,439.04
ingTank
ayel . Average _ Half width __ Minimum Maximuim
Level 225.53 (Correlated) 0 500.00
otal Quantity Added Vaiue
Total Quantity Added 30,619.58
otal Quantity Removed Value
Total Quantity Removed 30,539.04
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M Category Overview

June 3, 2008

ions: 1 Time Units: Minutes

Kay Performance Indicators

stem Average
'umber Out 3,273

lename: C:\Program Files\Rockwell Software\Arena 10.0\Examples\FlowProcess\Supe
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W Category Overview June 3, 2009

ap Batchrocess

ans: 1 Time Units: Minutes

i Area (Level 000) j

nulated Time

A Time

Value

station 0.00
ation 0.00
ation2 0.00
ation3 0.00
ation4 0.00
ationd 1280.40
ationé 0.00
tion 0.00
station 0.00
tation 106.70
Station 0.00

20.000
30.000 & Capper2Station
Fifter2L aeation
J0.000 [ Filier2L ocation2
Filler2Lacation3
30.000 [ Fillerzlocationd
® Filler2).ocations
20000 ) - @ Filler2Locations
1 Filler2Station
30000 §- - - e B Labaler2Station
1 PackingStation
70.000 B PalletizerStation
0.000

WA Time

Valug
itation 0.00
ation1 0.00
ation2 0.00
ation3 0.00
ationd 6.00
ation5 0.00

ation8 0.00
tion 0.00
itation 0.00
tation 0.00
Station 0.00

ilename: C:\Program Files\Rockwell Software\Arena 10.0\Examples\FlowProcess\Supe Page 2 of 12



M Category Overview June 3, 2009

Soap Batch Process

jons: 1 Tirme Units: Minutes

; Area (Level 000) e |

nulated Time

Fransfer Time
Value

station 0.00

:ation 0.00

:ation2 0.00

:ation3 0.00

:ationd 0.00

:ations 0.00

ationd 0.00

tion 0.00

tation 0.00

tation 0.00

Station 0.00

Mait Time

Value

station 0.00

:ation 0.00

:ation2 0.00

:ation3d 0.00

:gtiond £.00

ationd 0.00000000

ationd 0.00

tion 0.00

station 0.00

tation 7042.20

Station 0.00

30,000

30.000 ]
B Capper2Station

J0.000 | B Filler2Location
O Filler2Location2

30.000 Filler2Location3
Filler2Locationd

30.000 ® Filler?Locations
[ Filler2L ccation6

J0.000 ¥ Filler2Station
# Labeler2Station

J0.000 L1 PackingStation

30.000 B PalletizerStation

0.000

ilename: C:\Program Files\Rockwell Software\Arena 10.0\Examples\FlowProcess\Supe Page 3 of 12



W Category Overview June 3, 2009

Soap Batch Process

ions: 1 Tirne Units: Minutes

f Area {Level 000)

nuiated Time

Jther Time
Vaiue

station 640.20

:ation 0.00

:ation2 0.00

:ation3 0.00

:ation4 0.00

:ations 0.00

:ation6 0.00

tion 0.60

station 0.00

tation 0.00

Station 0.00

00.000

00.000 @ Capper2Station
B Fi i

20.000 01 Filer2L oonton2
[ Filler2L.ocation3

00.000 Filier2Locationd
Filler2Location

00.000 3 Fifler2Location6
8 Filler2Station

..... L e . S . & | abeler2Station
1 PackingStation
B PallstizerStation

J0.000

30.000

0.000
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M Category Overview June 3, 2009

ap Batch

ons: 1 Time Units: Minutes
r Area (Level 000)

nulated Time

cum Time
Value

itation 640.20

ation1 0.00

-ation2 0.00

ation3 0.00

ationd 0.00

ationb 1280.40

ation6 0.00

tion 0.00

station 0.00

tation 7148.90

Station 0.00

J0.000

00.000 & Capper2Station

20000 | - - ‘| & Filler2Location
I Filler2t ocation2

20.000 @ Filler2Location3
Filler 2t ocationd

00.000 & Filler2Location
& Filler2Location6

J0.000 & Filler2Station
# Labeler2Siation

20.000 € PackingStation

00.000 # PalistizerStation

0.000

ilename: C:\Program Files\Rockwell Software\Arena 10.0\Examples\FlowProcessiSupe Page 5 of 12



M Category Overview June 3, 2009

Soap Batch Process

ons: 1 Time Units: Minutes

Minimum Maximum
Average Hall Width Value Value
le 0.4333 0.000000000 0.4333 0.4333
e Minirmum Mandmum
Average Half Width Value Value
le 0.00 0.000000000 0.00 0.00
e Minimum Maxdimum
Average Half Width Value Value
le 2.2000 0.000000001 2.2000 2.2000
Time Minimum Maximum
Average Half Width Value Value
te 55167  (Correlated) 5.5167 5.5167
me Minimum Maximum
Average Half Width Value Value

le 0.2000 (Correlated) 0.2000 0.2000 .
ne Minimum Masdmum
A\lerage Half Width Vailue Vaiue
fe 1.0167 0.000000000 1.0167 1.0167

Value

3.0000
le 41618.00

J0.000
J0.000
30.000
J0.000
J0.000
20.000
J0.000
10.000
J0.000

0.000

¥ Entity 1
2 Refill Bottle

ilename: C:\Program Files\Rockwell Software\Arena 10.0\Examples\FlowProcess\Supe Page 6 of 12



M Category Overview

p tch Process

ons: 1 Time Units: Minutes

Out
Value
1.0000
le 41613.00
Minimum Maximum
Average Half Widih Value Value
1.9969 {Insufficient) 0.00 2.0000
le 275624 (Correlated) 0.00 37.0000

ilename: C:\Program Files\Rockwell Software\Arena 10.0\Examples\FlowProcess\Supe Page 7 of 12



v Category Overview June 3, 2008

ions: 1 Time Units:  Minutes
§
ser Entity
» Per Entity Minimurm Maxirnurm
Average Mailf Width Value Value
0.03333333 (Comrelatedy 0.03333333 0.03333333
e Pear Entity Minimum Maximum
Average Half Width Valle Value
0.00 0.000000000 0.00 0.00
ne Per Entity Minimum Maximum
Average Half Width Value  Value

0.03333333  (Correlated) 0.03333333  0.03333333
nulated Time

A Time
Value
106.70
Vait Time
Value
0.00
In
Value
3201.00
Out
Vaiue
3201.00

lename: C:\Program Files\Rockwell Software\Arena 10.0\Examples\FlowProcess\Supe  Page 8 of 12



Y

Category Overview

June 3, 2008

Soap

ions: 1

Time Units:

Minutes

Time Minirum Maximum
Average Half Width Value Value
ients Added.Queue 0.00 ({Insufficient) 0.00 6.00
Box.Queue 01833  (Correlated) 0.00 0.3667
Queue 0.00 0.000000000 0.00 0.00
sper2.Queue 0.00 0.000000000 0.00 0.00
3r2Tank 0.00000000  (Correlated) 0.00 0.00000000
“Queue
lerAuthorization.Queue 163.79  (Insufficient) 0.00 289.13
Crder Completed 0.5000 (Insufficient) 0.5000 0.5000
ue
Order 52081 (Insufficient) 5.2081 5.2081
d.Queue
Waiting Minimum Maxiraurm
Average Half Width Valus Valua
ients Added.Queue 0.00 (Insufficient) 0.00 3.0000
Box.Queue 4.8904 {Correlated) 0.00 12.0000
Queue 0.00 (Insufficient) 0.00 0.00
per2.Queue 0.00 (Insufficient) 0.00 0.00
ar2Tank 0.000G0000 (Correlated) 0.00 1.0600
“Queue
lerAuthorization.Queue 27299  (Insufficient) 0.00 6.0000
Order Completed 0.00208333  (Insufficient) 0.00 1.0000
ue
Order 0.08680163  (Insufficient) 0.00 1.0000
d.Queue

ilename: C:\Program Files\Rockwell Software\Arena 10.0\Examples\FlowProcess\Supe

Page

9

of

12



g

Category Overview

June 3, 2004

ions: 1

Tirme Units:

Minuies

1
H

neous Utilization Minirnum Maxirmum
Average Haif Width . Value Value
Resource 0.4446 (Correlated) 0.00 1.0000
orization 0.8987  (Insufficient) 0.00 1.0000
Resource 0.07409722  (Correlated) 0.00 1.0000
Busy Minirmum Maximum
Average Half Width Vaiue Value
Resource 0.4448  (Correlated) 0.00 1.0000
1orization 0.8987 (Insufficient) 0.00 1.0000
lesource 0.07409722 (Correlated) 0.00 1.0000
Scheduled Minimum Maximum
Average Half Width Value Vailue
Resource 1.0000  (insufficient) 1.0000 1.0000
10rization 1.0000  (Insufficient) 1.0000 1.0000
lesource 1.0006  (Insufficient) 1.0000 1.0000
ed Utilization
Value
Resource 0.4446
101ization 0.8987
tesource 0.07409722
1.000
£.800
0.600 Capper2 Resource
kil Orde_rAuthorizat‘rnn
0.400 0 Packing Resource
0.200
0.000

ilename: C:\Program Files\Rockwell Software\Arena 10.M\Examples\FlowProcess\Supe
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M Category Overview June 3, 2009

Joap Batch Process

ions: 1 Time Units: Minutes

mber Seized
Value
Resource 38412.00
10rization 24.0000
lesource 3201.00
00.000
00.000
00.000
00.000 & Capper2 Resource
DO.O0D Eesmiaiin gt - - - - - - - - - - - - - B8 OrderAuthorization
O Packing Resource
00.000
00.000
00.000
0.000
Entities Transferring Menimum Maximum
Average Half Width Vaiue Value
itation 44458  (Correlated) 0.00 6.0000
:ation 0.00 0.000000000 0.00 1.0000
-ation2 1.0000  0.000000000 0.00 2.0000
ation3 1.0000 (Correlated) g.00 2.0000
:ationd 1.0000 {Correlated) 0.00 2.0000
:ation5 0.9999 (Correlated) .00 2.0000
:ation6 0.9999 {Correlated) 0.00 2.0000
tion 0.00 (Insufficient) 0.00 0.00
station 31121 (Corfelatec[) 0.00 4.0000
Lation 44458  (Correlated) 0.00 6.0000
Station 0.2593 (Correlated) 0.00 1.0000

ilename: C:\Program Files\Rockwell Software\Arena 10.0\Examples\FlowProcess\Supe Page 11 of 12



W Category Overview June 3, 2009

p Batch Process

ions: 1 Time Units: Minutes

Minimum Maximum
Average Half Width Value Value

K 84.3731 (Correlated) 0.00 100.00
1K 193.28  (Correlated) 0.00 500.00

iantity Added
Value

1k 28985.70
1k 36195.70

00.000
00.000 ¢
00.000
00.000
00.000
00.000
00.000
00.000
00.000
00.000

B Filler2Tank
B MixingTank

iantity Removed
Valug

ik 28995.70
1K 36195.70

00.000
00.000 |
00.000
00,600
00.00C |-
00.000 |- -
00.000 |-
00.000
00.000
30.000

8 Fillsr2Tank
B MixingTank

ilename: C:\Program Files\Rockwell Software\Arena 10.0\Examples\FlowProcess\Supe Page 12 of 12



M Entities June 3, 2009

Replications: 1

Start TiMe: e

Jetail Summary

NVA Time Other Time Total Time Transfer Time VA Time
ittle 0.00 0.20 1.02 552 0.43

0.00 0.20 1.02 5.52 0.43

Number In Number Out
3 1
tle 41,618 41,613

41,621 41,614

ilename: C:\Program Files\Rockweli Software\Arena 10.0\Examplesi\FlowProcess\Supe  Page 1 of 3



Vait Time
220

2.20



M Entities June 3, 2009

Soap Batch Process Replications: 1

y 1

187 Value

Jumber In 3

Jumber Out 1
MP 1.9999 (Insufficient) 0.00 2.0000

itename: C:\Program Files\Rockwell Sbftware\Arena 10.0\Examples\FlowProcess\Supe  Page 2 of 3



M -~ Entities June 3, 2009

Soap Batch Process Replications: 1

e Average Half Width Minimum Maximum

ransfer Time 5.5167 (Correlated) 5.5167 5.5167
Nait Time 2.2000 £.000000001 2.2000 2.2000
"otal Time 1.0167 0.000000000 1.0167 1.0167
/A Time 0.4333 0.000000000 0.4333 0.4333
Jther Time 0.2000 {Correlated) 0.2000 0.2000
VA Time 0.00 0.000000000 0.00 0.00

er Value

{umber In 41618
Jumber Out 41,613
MP 27.5624 (Correlated) 0.00 37.0000

itename: C:\Program Files\Rockwell Software\Arena 10.0\Examples\FlowProcess\Supe Page 3 of 3



M Processes June 3, 2009

Soap Batch Process Replications: 1

Start Time: 0.00 Stop Time: 1,440.00  Time Units:

Minutes

5 Detail Summary
per Entity

Total Time VA Time Wait Time
X 0.03 0.03 0.00

mulated Time

VA Time Wait Time
X 106.70 0.00

Number In Number Cut
X 3,201.00 3,201.00

ilename: C:\Program Files\Rockwell Software‘\Arena 10.0\Examples\FlowProcess\Supe Page 1 of 2



M

Processes

Hing 3, 2009

Soa Ba hroce

Replications: 1

sation 1

Start Time:

0.00

Stop Time: 1,440.00  Time Units:

Minutes |

Jox

g per Entity Average Half Width Minirmum Maximum
. Time Per Entity 0.03333333 (Correlated) 0.03333333 0.03333333
tal Time Per Entity 0.03333333 {Correlated) 0.03333333 0.03333333
1it Time Per Entity 0 0.000000000 0 0
umutated Time Value

cum VA Time 106.70

cum Wait Time 0

ar Yalue

mber Out 3,201

mber In 3,201

ilename: C:.\Program Files\Rockwell Software\Arena 10.0\Exampies\FlowProcess\Supe Page 2 of 2



M

QOueues

June 3, 2009

1@ Detall Summary

e

0.00 Stop Time:

144000 Time Units: Minutes E

Wiaiting Time

igredients Added.Queue 0.00
kinto Box.Queue 0.18
i Box.Queue 0.00
e Capper2.Queue 0.00
e Filler2Tank Regulator. Queue 0.00
e OrderAuthorization.Queue 163.79
t Until Order Completed Filler.Queue 0.50
t Until Order Completed.Queue 5.21
ey

Number Waiting
ngredients Added.Queue 0.00
k into Box.Queue 4.89
| Box.Queue 0.00
e Capper2.Queue 0.00
e Filler2Tank Regulator.Queue 0.00
e OrderAuthorization.Queue 2.73
t Until Order Completed Filler.Queue 0.00
t Until Order Completed.Queue 0.09

Jlename: C:\Program Files\Rockwell Software\Arena 10.NExamples\FlowProcess\Supe
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M Queues June 3, 2008

sation 1 Start Time: 0.00 Stop Time: 1,440.00  Time Units: Minutes §

e Average Half Width Minimum Maximum

Naiting Time 0 {Insufficient) 0 0

el Average Half Widih Minimum Maximum

Jumber Waiting 0 (Insufficient) 0 3.0000

. into Box.Queue

ne Average Hailf Width Minimum Maximum

Naiting Time 0.1833 (Correlated) 0 0.3667

er Average Half Width Minimum Maximum

Jumber Waiting 4.8904 (Correlated) 0 12.0000

Box.Queue '

16 Average Haif Width Minimum Maximum

Vaiting Time 0 0.000000000 0 0

er Average Half Width Minimum hMaximum

Jumber Waiting 0 (Insufficient) 0 0

e Average Half Width Minimum Maximum

Vaiting Time 0 0.000000000 0 0

er Average Half Width Minimum Maximum

iumber Waiting 0 {(Insufficient) 0 0

tename: C:\Program Files\Rockwell Software\Arena 10.0\Examples\FlowProcess\Supe  Page 2 of 3



iy Queues June 3, 2009

Soap Batch Process Replications

~ation 1

0.00 Stop Time:

e FilleZTk euito. u

ne Average Half Width Minimum Maximum
Naiting Time 0.00000000 (Correlated) 0 0.00000000
her Average Half Width Minirmum Maximum
Number Waiting 0.00000000 (Correlated) 0 1.0000

e OrderAuhorizatim.Queue

ne Average Half Wdth Minimum Maximum
Waiting Time 163.79 (Insufficient) 0 289.13
her . Average Half Width Minimum Maximum
Number Waiting 2.7299 (Insufficient) 0 6.0000

T Average Half Width Minimum Maximum
Waiting Time 0.5000 (Insufficient) 0.5000 0.5000
her Average Halif Width Minimum Maximum
Number Waiting 0.00208333 (Insufficient) 0 1.0000

- Until Order Completed.Queue

ne Average Half Width Minimum Maximum
Waiting Time 5.2081 (Insufficient) 5.2081 5.2081

her Average Half Width Minimum Maximum
Number Waiting 0.08680163 (Insufficient) 0 1.0000

Filename: C:\Program Files\Rockwell Software\Arena 10.0\ExamplesWFlowProcess\Supe Page 3 of 3



Wi Resources June 3. 2009

Soap Batch Process Replications: 1

Start Time: : Stop Time: 1,440.00 Time Units: Minutes [

wee Detail Summary

112}

inst Util Num Busy Num Sched Num Seized Sched Uitil

»er2 0.44 0.44 1.00 38,412.00 0.44
rAuthoriz 0.80 0.90 1.00 24.00 0.90
ing 0.07 0.07 1.00 3,201.00 0.07

ename; C:\Program Files\Rockwell Software\Arena 10.0\Examples\FlowProcess\Supe  Page 1 of 2



gt Resources June 3, 2008

Soap Batch Process Replications: 1

.ation 1 Start Time: . Stop Time: 1,440.00 Tirne Units: Minutes

rerd Resource

age Value
"otal Number Seized 38,412.00
scheduled Utilization 0.4446
Jumber Scheduled 1.0000 (Insufficient) 1.0000 1.0000
Jumber Busy 0.4446 (Correlated) 0] 1.0000
nstantaneous Utilization 0.4446 (Correlated) 0 1.0000

rAuthorization

age Value
“otal Number Seized 24.0000
scheduled Utilization 0.8987
Jlumber Scheduled 1.0000 (Insufficient) 1.0000 1.0000
lumber Busy 0.8987 (Insufficient) 0 1.0000
nstantaneous Utilization 0.8987 (Insufficient) 0 1.0000

age Value

‘otal Number Seized 3,201.00
scheduled Utilization 0.07409722
lumber Scheduied 1.0000 (Insufficient) 1.0000 1.0000
lumber Busy 0.07409722 (Correlated) 0 1.0000
1stantaneous Utilization 0.07409722 (Correlated) 4] 1.0000

lename: C:\Program Files\Rockwell Software\Arena 10.\Examples\FlowProcess\Supe  Page 2 of 2



B Tanks June 3, 2009

»oap Batch Process Replications: 1

ation 1 Start Time: 0.00 Stop Time:

1,440.00 Time Units: Minutes

Jetail Summary

Level
Tank 84.37
ITank 193.29

Quantity Added

Total Quantity Added
Fank 28995.70
Tank 36185.70

Quantity Removed

Total Quantity Removed
rank 28995.70
Tank 36195.70

lename: C:\Program Files\Rockwell SoftwarevArena 10.0\Examples\FlowProcess\Supe  Page 1 of 2



M Tanks June 3, 2009

Stop Time: 1,440.00  Time Units: Minutes §

/el Average Half Width Minimum Mendimum

evel 84.3731 (Correlated) 0 100.00

al Quantity Added Value
‘otal Quantity Added 28,895.70

al Quantity Removed YValue
‘otal Quantity Removed 28,995.70

gTank ]

et Average Half Width Minirmum Maximum
evel 193.29 (Correlated) C 500.00

al Quantity Added Value
otal Quantity Added 36,195.70

al Quantity Removed Value
otal Quantity Removed 36,195.70

ename: C:\Program Files\Rockwell Software\Arena 10.0\Examples\FiowProcess\Supe  Page 2 of 2



APPENDIX VI

ORDERS REDUCED BY 50%

130



Mo Category Overview

June 3, 2008

a Batch Process

ons: 1 Tirne Units: Minutes

Key Performance Indicators

fem Average
umber Out 1,825

ilename: C:\Program Files\Rockwell Sofware\Arena 10.0\Examples\FlowProcess\Supe  Page
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i Category Overview June 3, 2009

30ap Batch Process

ons: 1 Time Units: Minutes

" Area (Level 000)

ulated Time

A Time Val
aile

tation 0.00

ation1 0.00

ation2 0.00

ation3 0.00

ationd4 0.00

ation5 ‘ 710.80

ation6 0.00

ion 0.00

tation 0.00

ation 59,2333

station 0.00

)0.000

0.000

C: r2Stati

10.000 B Filorat ocatont
3 Filler2Location2

10.000 |- £ Filler2Lacation3
Filler2Locationd

30,000 | & Filler2Locations
I Filler2Locations

10.000 2 Filler2Station
B Labeler2Station

10.000 |- [ PackingStation
& PaketizerStation

10.000

0.000

WA Time Value

alle

tation 0.00

ation1 0.00

ation2 0.00

ation3 0.00

ation4 0.00

ation5 D.00

ation8 0.00

ion 0.00

tation 0.00

ation 0.00

station 0.00

lename: C:\Program Files\Rockwell Software‘\Arena 10.0\Examples\FlowProcess\Supe  Page 2 of 12



W Category Overview June 3, 2009

ions: 1 Time Units: Minutes

r Area (Level 000) o

nulated Time

‘ransfer Time
Value

itation 0.00

ationt 0.00

ation2 0.00

ation3 0.00

ationd 0.00

ationd 0.00

ationt 0.00

tion 0.00

station 0.00

tation 0.00

Station 0.00

Wait Time

Value

itation 0.00

ation1 0.00

ation2 0.00

ation3 0.00

ationd 0.00

ation5 0.00000000

ationé 0.00

tion 0.00

station - 0.00

tation 3909.40

3tation 0.00

10.000

10.000 |- ® Capper2Station

Filler2Ls (

0.000 £ FiloraLocation?

30.000 & Filler2Location3
B FillerZLocationd

)0.600 Filler2|_ocationS
3 Filler2Locationd

30.000 Filler2Station
B Labeler2Station

J0.000 7 PackingStation
B PallstizerStation

30.000 .

0.000 —

ilename: C:\Program Files\Rockwell Software\Arena 10.0\Examples\FlowProcess\Supe Page 3 of 12



Y Category Overview June 3, 2009

Soap Batch Process

ions: 1 Time Units: Minutes

/ Area (Level 000) -

nulated Time

cum Time

Value

station 355.40

ationt 0.00
:ation2 0.00
ation3 0.00

ationd 0.00
ationd 710.80
ationé 0.00
tion 0.00

Station 0.00

tation 3968.63

Station 0.00

20.000

J0.000 |- - B Capper25tation

20.000 Fiter2Location’
O Filler2Location2

J0.000 |- Filler2Location3
Filler2Location4

20.000 Filler2Locations
3 Filler2Locationé

o000 | - - A Filler2Station
B Labeler2Station

X0.000 | 3 PackingStation
& PalletizerStation

30.000

6.000

ilename: C:\Program Files\Rockwell SOﬁware\Arena10.U\Examples\FlowProceSs\Supe Page 5 of 12



M Category Overview June 3, 2009

Process

ions; 1 Tirne Units: Minutes

: Minimum Maximurm
Average Half Width Value Value

le 0.4333 0.000000000 0.4333 04333
iz Minimum Maximum
Average Half Width Vaiue Value

le 0.00 0.000000000 0.00 0.00
e Minimum Maximum
Average Half Widhth Value Value

e 2.2000 0.000000000 2.2000 2.2000
Time Minimum Maximum
Average Half Width Value Valug

le 5.5187 {Correlated) 5.5167 55167
mne Mintmum Maximum
Average Half Width Value - Value

le 02000 (Correlated) 0.2000 0.2000
ae Minimum Mraximum
Average Half Width Value Value

le 1.0167 0.000000000 1.0167 1.0167

Value

3.0000
le 23106.00

J0.000

30.000

0.000 |- -

& Enlity 1

30.000 Refill Bottle

J0.000

J0.000 |-

0.000

ilename: C:;\Program Files\Rockwell Software\Arena 10.0\Examples\FlowProcess\Supe Page 6 of 12



M Category Overview June 3, 2009

ohs: 1 Tirme Units: Minutes
2 NP PEERANRS
Out
Value
1.0000
le ' 23101.00
Mintmum Maximum
Average Half Width Value Value
1.9999 (Insufficient) 0.00 2.0000
le 175252  (Correlated) 0.00 37.0000

lename: C:\Program Files\Rockwell Software\Arena 10.0\Examples\FlowProcess\Supe Page 7 of 12



¥ Category Overview June 3, 2009

30ap Batch Process

ons: 1 Time Units:  Minutes
8
er Entity
Per Entity Minimunm Maximurm
Ave rage Half Width Value Value
0.03333333 {Correlated) 0.03333333 0.03333333
e Per Entity Minimum Maximum
A\ferage Half Width Value Value
0.00 0.000000000 0.00 0.00
1@ Per Entity Minirmum Maxirnurm
ﬁ\verage Half Width Value Value

003333333 (Correlated)  0.03333333  0.03333333
wilated Time

'ATime
Value
59.2333
vait Time
Value
0.00
n
Value
1777.00
dut
Value
1777.00

lename: C:\Program Files\Rockwell Software\Arena 10.0\Examples\FlowProcess\Supe  Page 8 of 12



M

Category Overview

June 3, 2009

ons: 1 Time Units: Minutes
Fime Minimum Maximum
Avea rage Half Width Valye Valye
ents Added.Queue 0.00 (Insufficient) 0.00 0.00
Box.Queue 0.1833 (Comrelated) 0.00 0.3667
Queue 0.00 0.000000000 0.00 0.00
per2.Queue 0.00 0.000000600 0.00 0.00
r2Tank 0.0000000¢  (Correiated) 0.00 0.00000000
Queue
erAuthorization.Queue 116.63  (Insufficient) 0.00 268.74
Order Completed 0.5000  (Insufficient) 0.5000 0.5000
ue :
Order 5.2081  (Insufficient) 5.2081 5.2081
1.Queue
Waiting Minimum Maximum
Avarage Half Width Valua Vaiue
ents Added.Queue 0.00 (Insufficient) 0.00 3.0000
Box.Queue 27149 {Correlated) 0.00 12.0000
Aueue 0.00 (Insufficient) 0.00 0.00
per2.Queue 0.00 (Insufficient) 0.00 0.00
r2Tank 0.00000000 (Correlated) 0.00 1.0000
Queue
srAuthorization.Queue 1.2958  (Insufficient) 0.00 6.0000
Order Completed 0.00104167  (Insufficient) 0.00 1.0000
le
Order 0.05786775  (Insufficient) 0.00 1.0000
[.Queue

iename. C:\Program Files\Rockwell Software\Arena 10.0\Examples\FlowProcess\Supe

Page

9

of

12



gt

Category Overview

June 3, 2008

Process

ons: 1 Time Units: Minutes
'ce
RPN
1eous Utilization Minimum Maximurm
Average Half Width Value Value
Resource 0.2468  (Correlated) 0.00 1.0000
1orization 04975  (Insufficient) 0.00 1.0000
esource 0.04113426 (Correlated) 0.00 1.0000
Busy Minimum Maximum
Average Half Width Value Value
esource 0.2468  (Correlated) 0.00 1.0000
1orization 0.4975  (Insufficient) 0.00 1.0000
esource 0.04113426 (Correlated) 0.00 1.0000
Scheduled Mirimum Maximum
Average Half Width Value Value
tesource 1.0000 (Insufficient) 1.0000 1.0000
1orization 1.0000 (insufficient) 1.0000 1.0000
esource 1.0000  (insufficient) 1.0000 1.0000
ad Utilization
Value
Resource 0.2468
iorization 0.4975
esource 0.04113426
0.500
0.450
0.400 :
0350 [ - -
0.300 il Capper2 Resource
0250 [ B OrderAuthorization
0.200 0 Packing Resourge
0.150
0.100
0.050

0.000

S

lename: C:\Program Files\Rockweil Software\Arena 10.0\Examples\FlowProcess\Supe

Page
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M Category Overview June 3, 2009

soap Batch Process

ons: 1 Time Uniis: Minutes
ce
mber Seized
Valug
Resource 21324.00
10rization 16.0000
lesource 1777.00
10.000
10.000
10.000
B Capper2 Rescurce
)0.000 & Orderfuthorization
{1 Packing Resource
16.000
10.000
0.000 |
Entities Transferring _ Minimum Maximum
Average Half Width Value Value
tation 2.4681 {Correlated) 0.00 6.0000
ation 0.00 0.000000000 0.00 1.0000
ation2 1.0000 0.000000000 0.00 2.0000
ation3 1.0000 (Carrelated) 0.00 2.0000
ationd 1.0000 (Correlated) 0.00 2.0000
ation5 0.9999 (Correlated) 0.00 2.0000
ation6 0.9999 (Correlated) 0.00 2.0000
ion 0.00  (Insufficient) 0.00 0.00
tation 1.7276  (Correlated) 0.00 4.0000
ation 2.4681 (Correlated) 0.00 6.0000
station 0.1440 (Caorrelated) 0.00 1.0000

lename: C:\Program Files\Rockwell Software\Arena 10.0\Examples\FlowProcess\Supe Page 11 of 12



by Category Overview June 3, 2009

Soap Batch Process

ons: 1 Time Units: Minutes
o T
Minimurm Maximum
Average Haif YWidth Value Value
k 46.5219 (Correlated) 0.00 100.00
1K 108.06 (Correlated) 0.00 500.00
ariity Added
Value
k 16397.3%8
1k 21597.39
30.000
10,000
10,000
20000 &8 MixngTank
)0.000 o
0.000
0.000 ©
antity Removed
Value
k 16397.39
k 21597.39
0,000 - - -
0000 [ s
0.000
0.000 |- 8 Mook
0.000 |-
0.000
0.000 4
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M Entities June 3, 2009

Replications: 1

sJetaill Summary

NVA Time Other Time Total Time Transfer Time VA Time
ittle 0.00 0.20 1.02 552 0.43
0.00 0.20 1.02 5582 0.43

Number In Number Cut
3 1
tle 23,106 23,101

23,109 23,102

lename: C:\Program Files\Rockwell Software\Arena 10.0\Examples\FiowProcess\Supe  Page 1 of 3



Vait Time
2.20
2.20



M Entities June 3 2009

Replications: 1

sation 1 _ StatTime: 000 StopTime: 1,

aime Units: Minutes 1

1er Value

Jumber In 3
{umber Out 1
VIP 1.9999 (Insufficient) 0.00 2.0000

lename: C:\Program Files\Rockwell Software\Arena 10.0\Exampies\FlowProcess\Supe  Page 2 of 3



vl Entities June 3 2009

0ap Batch Process Replications: 1

e Average Haif Width Minimum Maximum

ransfer Time 5.5167 (Correlated) 55167 55167
vait Time 2.2000 0.000000000 2.2000 2.2000
otal Time 1.0167 0.000000000 1.0167 1.0167
A Time 0.4333 0.000000000 0.4333 0.4333
ither Time 0.2000 (Correlated) - 0.2000 0.2000
VA Time 0.00 0.000000000 0.00 0.00

er Value

umber [n 23,106
umber Qut 23,101
AP 17.5252 {(Correiated) 0.00 37.0000

iename: C:\Program Files\Rockwell Software\Arena 10.0\ExamplesiFlowProcess\Supe  Page 3 of 3



M Processes June 5. 2008

Replications: 1

0.00  stop Time: 1,

0.00 Time Units: Minutes

ss Detail Summary

per Entity
Total Time VA Time Wait Tirme
X 0.03 0.03 0.00

mulated Time

VA Time - Wait Time

X 5923 0.00
Number [n Number Qut

X 1,777.00 1,777.00

lename: C:\Program Files\Rockwell Software‘Arena 10.0\Examples¥lowProcess\Supe Page 1 of 2



o Processes June 3, 2008

;ation 1 Start Time: 000 s 1,440.00  Time Units: Minutes §

3 per Entity Average Half Width Minimum Maximum

Time Per Entity 0.03333333 (Correlated) 0.03333333 0.03333333
al Time Per Entity 0.03333333 {Correlated) 0.03333333 0.03333333
it Time Per Entity 0 0.000000000 0 0

Jmulated Time Value

:um VA Time 58.2333
um Wait Time 0

3 Value

mber Qut 1,777
mber in 1,777

ilename: C:\Program Files\Rockwell Software‘\Arena 10.0\Examples\FlowProcess\Supe  Page 2 of 2



i Queues June 3, 20049

Replications: 1

so0ap Batch Process

StartTime:  0.00 Stop Time: 1,440.00 Time Units: Minutes 1§

e Detall Summary

3
Waiting Time
igredients Added.Queue 0.00
tinto Box.Queue 0.18
Box.Queue 0.00
e Capper2.Queue 0.00
e Filler2Tank Regulator.Queue 0.00
& OrderAuthorization.Queue 116.63
Until Order Completed Filler.Queue 0.50
Until Order Completed.Queue 521
Hi g
Number Waiting
igredients Added.Queue 0.00
{ into Box.Queue 2.1
Box.Queue 0.00
e Capper2.Queue 0.00
2 Fitler2Tank Regulator.Queue 0.00
g OrderAuthorization.Queue 1.30
Until Order Completed Filler.Queue 0.00
Until Order Completed.Queue 0.06

lename: C:Program Files\Rockwell Software\Arena 10.0\Examples\FlowProcess\Supe  Page 1 of 3



M Queues June 3, 2009

30ap Batch Process

Replications:

;ation 1 Start Time:

Stop:Ti me: ) 1,440.00

0.00 Time Units: Minutes

O S A U e ————————————r—

e Average Half Width Minimum Maximum

Vaiting Time 0 (Insufficient) 0 0

er Average Half Width Minimum Maximum

lumber Waiting 0 {(Insufficient) 4] 3.0000

IO BOXQUBUS e ——————————— ,

1e ' Average Half Width Minimum Maximum

Vaiting Time 0.1833 (Correlated) 0 0.3667

er Average Haif Width Minimum Maximum

lumber Waiting 2.7149 (Correlated) 0 12.0000

Box.Queue | j

18 Average Half Width Minimum Maximum

Vaiting Time 0 0.000000000 0 0

er Average Half Width Minimum Maximum

[umber Waiting 0 (Insufficient) 0 0

D U e e—c——

e Average Half Width Minimuim Maximum

Vaiting Time 0 0.000000000 0 0

er Average Haif Width Minimum Maximum

lumber Waiting 0 {Insufficient) 0 0

ilename: C:WProgram Files\Rockwell Softwarel\Arana 10. (\Examples\FlowProcess\Supe  Page 2 of 3



M Queues

ation 1  Start Time:

0.00 Stop Time:

» Filler2Tank Regulator. Queue ] o

e Average

Half Width Minimum Maximum

Vaiting Time 0.00000000

er Average

(Correlated) 0 0.00000000

Half Width Minimuim Maximum

lumber Waiting 0.00000000

(Correlated) 0 1.0000

aOdrAihrizatin.Queue o - - o B

e Average

Half Width Minimum Maximum

Vaiting Time 116.63

1er Average

(Insufficient) 4] 268,74

Half Width Minirmum Maximum

lumber Waiting 1.2958

(Insufficient) 0 6.0000

e Average

Half Width Minimum Maximum

Vaiting Time 0.5000

er Average

(Insufficient) 0.5000 0.5000

Half Width Minirnum Maximum

lumber Waiting 0.00104167

(Insufficient) 0 1.0000

Until Order Completed Queve

e Average

Half Width Maximum

Minimum

Vaiting Time 5.2081

er Average

(Insufficient) 5.2081 5.2081

Haif Width Minimum Maxdimum

lumber Waiting 0.05786775

(Insufficient) 0 1.0000

lename: C:\Program Fites\Rockwell Sofiware\Arena 10.0\Examples\FlowProcess\Supe

Page 3 of 3



v Resources Jung 3. 2009

soap Baich Process Replications: 1

ation 1 Start Time: : Stop Time: 1,440.00 Time Units; Minutes

irce Detall Summary

L1

Inst Util Num Busy Num Sched Num Seized Sched Util

erd 0.25 0.25 1.00 21,324.00 0.25
rrAuthoriz 0.50 0.50 1.00 16.00 0.50
ing 0.04 0.04 1.00 1,777.00 0.04

ilename: C:\Program Files\Rockwaell Software\Arena 10.0\Examples\FlowProcess\Supe  Page 1 of 2



8 Resources June 3, 2009

soap Batch Process

ation 1 Start Time: 0.00 Stop Time: 1,440.00

Time Units: Minutes

er2 Resource

age Value
‘otal Number Seized 21,324.00
scheduled Utilization 0.2468
lumber Scheduled 1.0000 (Insufficient) 1.0000 1.0000
lumber Busy 0.2468 (Correlated) 0 1.0000
stantaneous Utilization 0.2468 (Corretated) 0 1.0000

rAuthorization

age Value
"otal Number Seized 16.0000
scheduled Utilization 0.4975
{umber Scheduled 1.0000 (Insufficient) 1.0000 1.0000
lumber Busy 0.4975 (Insufficient) 0 1.0000
nstantaneous Utilization 0.4975 (insufficient) 0 1.0000

ing Resource

age Value
‘otal Number Seized 1,777.00
scheduled Utilization 0.04113426
{umber Scheduled 1.0000 (Insufficient) 1.0000 1.0000
{umber Busy 0.04113426 (Correlated) 0 1.0000
1stantaneous Utilization 0.04113426 (Correlated) 0 1.0000
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W Tanks June 3, 2009

soap Batch Process Replications: 1

ation 1 Start Time: 0.00 Stop Time: 1,440.00

Time Units: Minutes

Jetail Summary

Level
Tank 46.52
jTank 108.06

Quantity Added

Total Quantity Added
lank 16397.39

Tank 21597.39

Quantity Removed

Total Quantity Removed
rank 16397.39
Tank 21597.39

lename: C:\Program Files\Rockwell SoftwareVArena 10.0\Examples\FlowProcess\Supe Page 1 of 2



M Tanks June 3, 2009

Replications: 1

ation 1 Start Time: 0.00 Stop Time: 1,440.00 Time Units: Minutes

et Average Half Width Minimum Maxirmum

evel 46.5219 (Correlated) 0 100.00

al Quantity Added Value
‘otal Quantity Added 16,397.39

al Quantity Removed Value
‘otal Quantity Removed 16,397.39

gTank | , o - N ,

rel Average Half Width Minimum Maximum
evel 108.06 (Correlated) o 500.00

al Quantity Added Value
‘otal Quantity Added 21,597.39

al Quantity Removed Value
‘otal Quantity Removed 21,597.39

tename: C:\Program Files\Rockwell Software\Arena 10.0\Examples\FlowProcessiSupe Page 2 of 2



